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MATHEMATICS IN THE JUNIOR HIGH SCHOOL 


By JOHN R. CLARK, 


The Lincoln School of Teachers College 
CONFERENCE I! 


What Mathematies to Teach in the Junior High School 


Mr. Jewell: Two weeks from to-day, as you know, we plan 


to open the first Junior high school in our city. Many of us have 
been asking ourselves in what respects the kind of education that 
our pupils will receive, or should receive, in this new school may 
he expeeted to differ from that which they have been receiving 
in Our conventional type of school. While we are aware that 
there is developing in this country a new education, so to speak, 
few of us have any definite convictions about its general aims and 
philosophy. Still fewer of us feel that we know exactly what 
should be taught in any subject in the junior high school, even 
in mathematies, the subject in which we are particularly inter- 
ested. Realizing that we should be more familiar with the ideals 
of this new edueation, the Board of Edueation has asked us to 
come together for a series of conferences for the purpose of 
formulating a course of study in mathematies. We want to enter 
into our new work with as much insight and understanding as 
possible. I feel that too many cities have adopted the Junior high 
in name only. They have not appreciated its real function. 

To help us think through the problems of making a course of 
study in mathematies for our new school, we have arranged to 
have certain of our friends from State College meet with us. 
Dr. Henderson, Dr. Jones and Dr. Tompkins certainly need no 
introduction to this group. 

Mr. Smith: I’m not sure, Mr. Jewell, that we members of 
the Board, ever really understood just what you mean by the 

' The characters in these conferences are: 

Mr. Jewell, principal-elect of the new Roosevelt Junior High School. 

Dr. Henderson, professor mathematics in State College; 

Dr. Jones, professor of education in State College; 

Dr. Tompkins, professor of psychology in State College; 

The Misses Scott, Brown, Murphy, Ryan, O’Rourke and Davidson, and 
Messrs. Hardin and Hughes, recently appointed teachers of mathematics 


in the Roosevelt Junior High School ; 
Mr. Smith, a realtor, and a member of the Board of Education. 
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new education. We had enough confidence in you to accept your 
recommendation to adopt this new plan of organization, and 
besides, our neighboring cities are adopting it. But I should 
like to know just what you really mean by the new education. 

Mr. Jewell: As I understand it, this idea was developed by 
certain distinguished American educators, including such men 
as Briggs, Davis, Inglis, Judd, Koos, and of course, our own 
Dr. Jones. Let’s have Dr. Jones answer your question. 

Dr. Jones: The new education is a term we apply to the 
aggregate of modern ideas about the meaning of education and 
the nature of the educative process. It implies, for example, 
that the purpose of education is to promote the good life. This 
means that health, ethical character, citizenship, industry, 
worthy uses of leisure, command of the fundamental processes, 
and the like, are to be basic in all our thinking about teaching. 
The term implies, also, that pupils learn more readily and more 
permanently, when they appreciate the significance of what they 
are learning. It suggests, too, that pupils develop more rapidly 
when they are actually engaged in investigation, in problem 
solving than when they are required to memorize a great many 
assigned tasks later to be reproduced for the teacher. 

The old education had too little respect for the pupil as an 
individual,—for his needs, interests, and capacities. It cared 
little whether the subject appealed to the learner; whether it 
was a significant part of our social heritage, or whether the pupil 
would ever use it- The old education certainly made serious 
blunders in the way it sought to teach the subject in which you 
people are most interested. 

Mr. Smith: What you say seems very sensible. But won't 
you be a little more specific in your explanation. Perhaps you 
could give some illustrations. 

Dr. Jones: I’m very sorry for being so vague. To be more 
specific, there are five important aspects of the new education 
that we should keep in mind. 

In the first place, we have recently begun to analyze social 
needs. Studies have been made to ascertain the specific kinds 
of mathematies that are needed in every day life. Much to our 
chagrin, there is a wide gap between the kind of mathematics 
that we teach and the kind that is most generally used in modern 
life. In other words, we have realized that there are many things 
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that pupils should know that are not taught in the schools. and 
many things that are taught in the schools that are of ecompara- 
tively little value. 

In the second place, the new education rests upon a sounder 
psychological basis. We now know a great deal about the ways 
in which children learn. Children’s minds work in very definite 
ways. There are good ways and poor ways of teaching. Our 
knowledge of modern psychology enables us to save much time 
and effort through improved methods of teaching. We shall 
certainly wish to diseuss this point at great length when we 
advance a little further with the formulation of our course of 
study. I’m sure that Dr- Tompkins will help us a great deal on 
this topic. 

Again, we have only recently appreciated the extent to which 
pupils differ in their ability to learn. We now realize that it is 
folly to expect the same results from the same effort on the part 
of different pupils. I dare say that you, Miss Seott, have had 
pupils in your classes who never could learn to solve a quadratie 
equation. 

Miss Scott: Worse than that. I’ve had pupils in algebra 
classes who couldn't add 14 and }4 and get anything but %. 

Dr. Jones: 1 regard the use of educational measurements as 
the fourth important factor in the new education. We are rapid- 
ly becoming able to measure by means of tests what a pupil has 
learned by this or that method in this or that length of time. 
We shall presently be able to study the efficiency of various 
methods of building up knowledge or power in the minds of our 
vouth in the same scientific way in which we study the efficiency 
of the gas engine. I assume that we shall be concerned to make 
the best use of the various standard tests as aids in our teaching. 

Miss O’Rourke: I have made a special study of the ways in 
which these tests are helpful to us. In fact I have a paper on 
that topie. 

Mr. Jewell: That’s fine. We'll have a place for that, Miss 
O’Rourke. Did you not have another point, Dr. Jones? 

Dr. Jones: I was just coming to that! It applies specifically 
to the junior high school, and is accepted by practically all of the 
eminent edueationists. It is: In the junior high school grades, 
we believe that the pupil should explore the significant fields of 
knowledge so that he may secure some notion of their nature and 
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thereby discover his aptitudes and interests in these fields. The 
approach to each of these important branches of knowledge 
should be by way of general introductory courses, containing 
the most worthwhile elements in each of the major branches. 
The larger more fundamental aspects of the courses, not the 
details, should be emphasized. This point of view, as vou see, 
is quite opposed to the older, more prevalent notion. 

Dr. Henderson: 1 am particularly interested in the last sug 
gestion made by Dr. Jones. Am I correct in thinking that vou 
recommend a general introductory course in’ mathematies, a 
course in which arithmetic, algebra, geometry and possibly trig 
onometry will be sampled, to extend throughout grades seven 
eight and nine? 

Dr. Jones: Quite right. The fundamental philosophy of 
junior high sehool education states that these general introdue 
tory, overview courses more effectively meet pupils” needs, 
whether they be in their pursuit of a livelihood, culture or hap 
piness. What do vou think of the idea, Dr. Henderson ? 

Dr. He nde rson;: | never approve or disapprove a proposition 
until T have thought it through most carefully. But T am in 
clined to think that I agree with your general principles. [ am 
certain that we need a change from our present practice of teach 
ing only arithmetic in the first eight grades. We waste a great 
deal of time this way. And I am very certain that something 
is radically wrong with our first vear algebra. It means very, 
very little to many of those who take it- You would be shocked 
if I were to tell vou how little algebra pupils know when they 
enter my college classes. Thev seem to have learned absolutely 
no mathematieal principles. [ should emphasize power to reason 
and do precise thinking rather than so much manipulation. 

Mr. Smith: Ihave been very much benefited by this discus 
sion. I had hoped, however, to learn more of the particulars 
about the course in mathematies, as you plan to have it this vear 
Shouldn't mathematics be more praetical—more usable? How 
do you think the course will differ from the older courses, Mr 
Jewell? 

Mr. Jewell: From my twenty vears experience in teaching 
mathematics, from my study of the School Curriculum and from 
what I know about psychology, I think our new course should 
have the following characteristies : 
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It should be practical. [ think the course should be seleeted 
to prepare for actual or highly probable social needs. The most 
useful skills, coneepts and attitudes to be derived from the entire 
field of elementary mathematics should constitute the new course 

It should be simplified. Courses in mathematics have been 
undergoing a continuous process of simplification for half a 
century. The more complicated and less practical elements have 
vradually been dropped. This movement has probably sufficient 
lv redueed the difficulty of courses for the ‘‘above average’ 
pupils. But further simplification for the ‘‘average’’ and 
“below average” pupils seems to me to be imperative. This 
movement will likely continue until the courses are within the 
comprehension of three-fourths, or more, of the pupils who take 
them. Differentiated courses, in which the degree of difficulty 
and the capacity of the pupil are not incommensurable, should be 
developed. 

The course should be extensive rather than intensive. Much 
emphasis is being placed upon the importance of offering pupils 
in these grades a general survey of the major fields of knowl 
edge. To prov idle the Opportunits for an ‘‘over view” or explor 
ation of the subject of mathematics, it is necessary to choose 
materials from algebra, geometry, trigonometry and arithmetic 
Within sensible restrictions an ‘‘exposure”’ to a wide range of 
mathematical subjects and methods should replace the traditional 
intensive drill upon more limited fields of mathematics, such as 
we have seen in our own Classes. 

Emphasis should be upon power rather than technique. Mathe- 
maticians have generally insisted, as did Dr. Henderson, that 
power to reason and an appreciation of precise thinking consti- 
tute the more permanent outcomes from the study of mathe- 
matics. In the school, however, the nature of both the materials 
taught and the methods employed in their teaching have in 
hibited these outeomes. Formal, uneritical learning has re- 
placed the enquiring, reflective, research spirit that should char- 
acterize the teaching of secondary mathematics. It is hardly 
necessary to state that technique has its place as a necessary tool, 
because it has so greatly overshadowed attention to discovery. 
to generalization, to mathematical thinking. Tomorrow we shall 


diseuss the big, major, aims of mathematies. I am sure that Mr. 


Smith will then feel that we have our ‘* feet on the ground 
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CONFERENCE II 


What Are the Larger Objectives of Mathematies in 
in Junior High Schools? 


Mr. Jewell: What are the valid aims or objectives of mathe- 
matics in junior high schools? Some may think this a needless 
question. But isn’t it true that the kind of mathematics that 
we shall decide to teach will depend very largely upon our reasons 
for teaching the subject,—upon the objectives or aims that we 
aecept as valid? What aspects of the whole field of mathematies 
should be emphasized in junior high schools? 


Dr. Jones: I believe that we should teach the mathematics 
that is most useful in modern life. For example, any good citi- 
zen should know something about common every day business 
practice. By this I mean that he should understand the mean- 
ing and uses of check, notes, receipts, interest, discount, taxes, 
and the like. Here we have need for two kinds of mathematics— 
computation and business practice. Accordingly, I would pro- 
pose two large objectives, to be kept in mind when we come to 
select the details of the course. 

Mr. Hardin: I certainly agree with the first point made by 
Dr. Jones. Everybody needs to know how to compute. But 
I would go a bit further, and say that they should not only know 
how to compute but that they should actually compute with 100 
per cent accuracy. I think it is high time for us to take a stand 
against the terrible inaccuracy that you see in the average class 
room. I’m going to demand accuracy in computation, if it is 
the only thing I do this year. 

Miss Murphy: I should think that pupils would have sufficient 
skill in computation when they enter junior high school. What 
have they been taught in arithmetic in the elementary school? 
Don’t they have sufficient skill? I once heard a professor of 
education say that pupils could learn all the arithmetic they 
would ever need during the first six grades. 

Mr. Jewell: The fact is, Miss Murphy, that pupils do not 
acquire dependable habits of computation in the first six grades. 
And since they do not, we surely need to consider this as one of 
our big problems. Without attempting now to decide just how 
much skill in computation is needed, let us agree that our first 
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responsibility to our pupils is to see to it that they develop a 
facility in computing. Dr. Tompkins, have you a suggestion ? 

Dr. Tompkins: 1 have often been amused to hear teachers of 
mathematies claim that mathematies develops in the pupil ideals 
of precision, and accuracy when they tolerate a degree of in- 
accuracy in computation which results on the average in one 
error out of four computations! To be serious, I am in hearty 
sympathy with your emphasis upon greater accuracy. Pupils 
should be taught that it is not only futile, but altogether wrong 
to leave a computation until, by checking, they are morally cer- 
tain of the aecuraey of their results. 

Miss Brown: Wouldn’t.it be in order to ask Dr. Tompkins 
to tell us how to secure greater accuracy ? 

Mr. Jewell: That’s very important, but I think we should 
postpone a discussion of it till a later conference. Is there any- 
thing more to be said about the uses of mathematics in connection 
with business practice? You recall that Dr. Jones considers an 
understanding of common business practice and the ability to 
solve every day problems connected with it, very important in 
modern life. Shall we consider the teaching of business practice 
a really major objective in our course ? 

Mr. Hughes: 1 never thought that I was teaching real mathe- 
maties when I taught such topies as stocks and bonds, mortgages, 
insurance, investments. They seem to me to be primarily infor- 
mational, more like social studies. Computation plays a small 
part in an understanding of these aspects of business practice. 
Should we not leave these things out of our course, and put in 
some real mathematics—some intuitive geometry and some 
algebra? 

Dr. Jones: I protest against the implication of the last re- 
marks. If the primary purpose of teaching mathematics is to 
help people to think quantitatively about the problems of the 
home, the farm, the store, the local government, and the like, 
then it certainly is important to teach our youth the meaning 
and uses of such concepts as budgets, simple bookkeeping, some- 
thing about investments and insurance, and certainly an appreci- 
ation of the way money or savings grow when touched by the 
magie of compound interest! You are quite right, Mr. Hughes, 
in suggesting that this is not pure mathematics. But it is mathe- 
maties at work in the solution of personal, home and community 
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problems. Now, of course, it may be that business practice 
should be taught in connection with some subject other than 
mathematics. But we have to face facts as they are. The teach- 
ing of business practice has been assigned to the department of 
mathematies and it is our responsibility to aeeept it. 

Miss Davidson: 1 have just taken a course on the Recon- 
struction of the Curriculum at the University with Professor 
Johnson in which this very issue was raised. Professor Johnson 
believes thoroughly in teaching pupils the uses of mathematies 
in the home, the store, the shop, in the bank,—in business prae- 
tice, as he ealls it. He thinks that we teachers of mathematics 
often fail, however, to emphasize the, informational and meaning 
aspects. According to his theory, it is a mistake to spend only 
a few minutes teaching the meaning and use of taxes, let us say, 
and to spend a great deal of time in figuring examples such as 
‘‘compute the tax paid on $21,600 worth of property when the 
tax rate is $2.50 per $100.’’ I believe that we have had the 
wrong idea about this whole problem. I agree with Dr. Jones 
that whether business practice is mathematies or not, it Is most 
important when properly taught. It teaches worth-while facts, 
more so than does algebra or geometry. 

Mr. Jewell: Then we shall aecept as our second major objec 
tive the teaching of common business practice. I was practically 
certain that we would “eeide te do so. But how are we to decide 
upon the more specific facts about business practice to be in- 


» 


eluded in our course? Perhaps we should also delay the dis 
cussion of this problem until a later conference. In the mean- 
time we will have an opportunity to consult any researches that 
may have been made in this field. 

Just one more word on the teaching problem. Isn’t the real 
erux of the whole problem that of giving pupils first-hand ex- 
periences with the various forms and methods of business prac- 
tice? Schools that teach banking practice through the operation 
of a school bank, or schools that organize corporations to con- 
duct school enterprises, certainly make these aspects of business 
practice meaningful and significant. We should, of course, in 
the absence of this first-hand experience use vivid descriptions. 

Dr. Henderson: I hope that we are not going to limit our 
junior high school mathematies to the development of depend- 
able habits of computation and to an understanding of the 
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simple, generally used, facts and processes of business practice. 
Let’s go a little further with the analysis of the kinds of mathe 
matical problems that people find it advantageous to be able to 
solve. We shall soon meet the age old question that people ask 
about material objects: What is their size? What is their shape A 
What is their position or location? Are we not going to teael 
pupils these notions about size, shape and position ? stilted 
geometry gives the answers to these questions. It teaches pupils 
to measure length, area and volume ; to classify various geometric 
forms, to construet many geometrical figures and designs, and to 
appreciate the wide role of geometry in art, furniture, clothing, 
architecture and nature. [| regard this as one of the most edu 

cative subjects in the whole field of mathematies. It is stressed, 
as you know, in practically all European schools in the years 
corresponding to our junior high school grades. And of course. 
I need not say to vou that intuitive geometry is an ideal prepa 

ration for demonstrative geometry. It is practically a prere- 
quisite for the study of demonstrative geometry. 

Viss Ryan: 1 have never clearly understood just What intu 
itive geometry really is. There may be other teachers here, too, 
who are not any too clear about it Is intuitive geometry the 
same as the mensuration that we studied in the old arithmeties ? 
Is it not just a new name from an old idea? As you may suspect, 
I've been teaching long enough to have seen one fad atter another 
come and gO. I don t believe in pahaceas 

Dr. Henderson: Intuitive geometry is a study of the prop4 
erties of space, by investigation and experiment. It is a bleed 
tory subject. Pupils measure, draw inferences, check up these 
inferences. They learn to use the methods of science. In these 


respects, intuitive geometry is unlike both the mensuration of the 


older arithmeties and the demonstrative or logical geometry of 
Euelid. 
Vr. Jewell: 1 infer from this discussion that there are dif 


ferent ways to learn a fact, particularly some geometrical fact. 
Dv. Tompkins acts as if he wished to speak on this subject. 

Dr. Tompkins: 1 wanted to call attention to three ways ot 
learning the fact that the sum of the angles of a triangle is om 
hundred eighty degrees. You might teach this fact ¢ rperiment 


ally by having your pupils measure the angles of a number of 


triangles, find the sum of the angles of each triangle, compare 
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these sums, compute their average, and draw the conclusion that 
the sum must be 180 degrees. This experimental method, when 
based upon refined observation and measurement, leads to strong 
conviction. It is the method by which pupils arrive at a great 
many generalizations about spatial relations. 

There is a second method by which you may convince your 
pupils of this fact. To illustrate, you may turn a pencil through 
the angles of a triangle, as I shall indicate by this figure. Please 
note that in turning through the three angles the pencil has 
reversed its direction, and has, therefore, turned through 180 
degrees. You will agree that this method leads to strong con- 
viction. A pupil will see intuitively that the pencil in turning 
through the three angles, has turned through a straight angle. 
This is a very good illustration of intuitive geometry. Most of 


. i : j 
us first learned this fact by another method—that of demonstra- di 
tion or logical proof. By the use of axioms, postulates, defin- J 


itions or previously proved facts, we proved that this was true. 

Miss Scott: Which of these methods do you recommend for 
junior high school pupils? 

Dr. Tompkins: The logical or demonstrative method should 
certainly follow the others. Even though measurement and intu- 
ition are fallible, and demonstration is infallible, I should cer- 
tainly use them first. If time permits, I should use all three. 
The typical eleven or twelve year old pupil revels in the explor- 
ations of space relations that are opened up to him by the methods 
of intuitive geometry. The skilful teacher, of course, will grad- 
ually lead the pupil to be skeptical of his conclusions and thereby 
prepare him for the more certain method of establishing conelu- 
sions, the method of demonstration or proof. 

Miss O’Rourke: I like this explanation of intuitive geometry. 
I fear that I have not given my pupils sufficient opportunity to 
investigate, to experiment. Apparently there is considerable 
educational value in the learning of the fact. Pupils not only 
learn the particular fact, but they also learn how to investigate 
or how to study. 

Dr. Jones: I think we might as well admit that pupils soon 
forget many of the facts that we teach them. The more perma- 
nent values often are the attitudes and general notions that are 
developed. Intuitive geometry certainly is rich in the possibili- 
ties it offers for teaching pupils ways of discovering things for 
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themselves. The mathematicians are right in attributing great 
value to intuitive geometry. I never before appreciated its edu- 
eational possibilities. I think that Dr. Henderson suggested the 
third major purpose of teaching mathematics when he said peo- 
ple need to determine the form, size and position of objects in 
space. Shall we agree, then, that the third major objective of 
mathematics in junior high is an understanding of the proper- 
ties of common space forms and relations, together with the de- 
velopment of the ability to solve the more practical problems 
pertaining to these forms? 

Mr. Jewell: All seem to be agreed. For the reason, then, that 
everybody needs to be familiar with the properties of common 
space forms, and for the further reason that pupils will not have 
learned these before entering junior high school, we have decided 
to emphasize the study of space relations or intuitive geometry, 
as we call it, in our course of study. 

Are there other big aims or objectives that we should keep in 
in organizing our course of study? 

Dr. Henderson: Well I should say we haven’t even men- 
tioned the most significant notion, as a mathematician sees it. 
The really great, fundamental, unifying notion in mathematics 
is that of relationship or law. Let me give a number of illustra- 
tions. 

The speed at which an object falls toward the earth increases 
very rapidly during its deseent. During the second second it 
falls many more feet than during the first second, and so on for 
subsequent seconds. There is a definite relation or law between 
the distance (in feet) and the time (in seconds). As you know, 
d and t are variables that change together according to the law 
d= 16t*. Or take the relationship between weight and distance 
; a ; ; a 
in the familiar teeter board. We want this relationship, ae 
to be full of meaning to pupils. I am asking that more attention 
be given to this notion of law,—the function concept, as it is 
often called. 

Mr. Hardin: In my work in physies and chemistry I learned 
to appreciate the importance of being able to think in terms of 
mathematical law. We were constantly using the notion of di- 
rect or inverse proportionality. I think more attention should 
be given to this phase of mathematics. 
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Wiss Ryan: All of us teach how to find the area of circles. 
Probably most of us have our pupils express the rule by the 
formula A wr. But if we stop here, they vet no adequate 
notion of the relationship between the two variables, A and r 
We should go a step farther, and bring out the idea that A varies 
as the square of r, meaning that when r is doubled, A becomes 
4 times as great, and so on; and that vou can express the relation 
between A and r graphieally or in the form of a set of tables 
from which you can read any value of one variable correspond- 
ing toa given value of the other. I should also wish my pupils 
to see that the law, A mr, may be written in the proportion 
form, ma =i 

{ 


/ 

Viss Brown: We aren't going to teach only such algebra as 
is required for suecess in using these mathematical laws? = To 
do so would probably exelude a large part of the work with 
polynomials, factoring, special products, fractions and simul 
taneous equations. I shouldn’t want to see these *‘old) stand- 
bys” deserted. 

Dr. Henderson: IUshould like to see us build a course in which 
this function concept is the central unifying prineiple. Let us 
choose only those elements of the conventional first year algebra 
that contribute to the development of this fundamental notion 
Pupils should learn something about how these laws are dis- 
covered. They should associate the three methods of expressing 
relationships—the formula, tabular and graphie methods. They 
should learn how to derive new statements of laws. We cer- 
tainly believe that they should solve many genuine problems in- 
volving these laws. 

Dr. Jones: This diseussion of the function idea has certainly 
been a revelation to me. I never even heard of it in the courses 
that I studied. I can see, however, that it is one of the most 
practical notions in mathematics. Besides, it has wide applica- 
tion in other branches of knowledge. Apparently it is one of 
those broad concepts that proves helpful outside the mathematics 
classroom. 

Mr. Jewell: Then you wish to emphasize the notion of rela- 
tionship between quantities that change together according to 
some mathematical law? For example, you wish pupils to appre- 


ciate such laws as (1) the value of a fraction varies directly as 
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its numerator and inversely as its denominator, (2) the volume 
of a gas is inversely proportional to the pressure to which it is 
subjected, (3) the horsepower of a gas engine varies as the num- 
ber of its pistons, and the square of their area, (4) the volumes 
of similar solids are to each other as the cubes of their corres- 
ponding dimensions, (5) in a teeter board, weight is inversely 
proportional to lever-arm, and the like. You wish pupils to 
think of algebra as a living, dvnamie thing. You believe that the 
practical, cultural and diseiplinary values to be derived from 
this type of algebra exceed those that were obtained from the 
older courses in which formal manipulation of algebraic numbers 
were emphasized. 

Let us agree, then, that the fourth fundamental purpose of 
teaching mathematics in junior high schools is to teach pupils 
to think in terms of mathematical law, to use its language or 
notation, and to develop some facility in applying (and diseover- 
ing, Wherever possible) these laws in the solution of problems, 

We ealled this seeond conference, as you know, to diseuss the 
larger aims that should be kept in mind in making our course 
of study. So far, four important objectives have been agreed 
upon. Are there not other major objectives? 

Miss Davidson: 1 vead an article in the MatHematics TEACHER 
on Geometry in the Junior High School in which the author ex- 
pressed the idea that we should teach some demonstrative geom- 
etry. He argued that since only a small per cent of our pupils 
study mathematies beyond the ninth grade, it is highly desirable 
to inelude at least an introduction to the idea of proof in the 
ninth grade. Everybody, according to the writer, should know 
what it means to prove a point—how to make an unassailable 
argument. There is another reason for considering this ques- 
tion. Junior high school COUTSeS, as you know, are supposed to 
survey or explore the major fields of knowledge. Certainly a 
pupil has not had an exposure to the whole field of elementary 
mathematies if he has not had a ‘‘look in’’ on Euelidean geom- 
etry. Should we not aecept this as a fifth important aim of 
our course? 

Dr. Henderson: Wouldn't it be better to omit the geometry? 
Junior high school pupils are very immature. Geometry was 


designed for grown-ups. It was a college study until compara- 


tively recently. Moreover, pupils do not really appreciate the 

















270 THE MATHEMATICS TEACHER 


meaning and nature of proof until they have spent three or four 
months on it. I don’t believe we have this amount of time for 


geometry in the ninth grade. It may be feasable for very su- 
perior classes, but I should oppose it as a requirement. 

Mr. Jewell: How many agree with Dr. Henderson? Prae- 
tically all, you see. Then we shall, for the time being at least, 
confine our list of major objectives to the four already agreed 
upon, 

In the next conference we shall report on the investigations 
that have been made to find out the kinds of mathematies that 
are most generally used by people today. We are adjourned. 


CONFERENCE IIT 
What to Teach in Junior High School Mathematies 


Mr. Jewell: In order to realize the primary objectives that 
we selected in the last conference, we need to decide upon the 
elements of arithmetic, geometry and algebra that should be 
taught. What skills in computation should be developed? What 
items of information about business practice should be included? 
What should be the content of intuitive geometry? What ele- 
ments of algebra should be emphasized? These are the questions 
that we must consider if we are to formulate a sound course of 
study. To throw light on these questions, I have asked certain 
members of the committee to summarize the investigations that 
bear on these problems. Miss Davidson will tell us, briefly, the 
results of the studies that relate to every-day arithmetic. 

Miss Davidson: Professor G. M. Wilson made an extensive 
study of the 14,583 problems that 4,068 adults, from whom he 
collected information, actually solved in their every day affairs 
during a period of two weeks. About one-third of the problems 
required multiplication; roughly one-fifth involved addition ; 
subtraction was used in about one-eighth of them; division in 
about one-tenth ; fractions in one-tenth; less than 449 of one per 
cent of the problems required decimals other than United States 
money ; and only 3 of the 14,583 problems required square root. 


Dr. Jones: How difficult were the operations that were used 
in these problems? 
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Miss Davidson: The table on the blackboard (shown below) 
shows the number of ‘places’ in the addends, subtrahends, multi- 
pliers and divisors. 


Total No. 
1P 2P 3P 4P 5P 6P of Problems 
Addition 79 2143 1655 467 66 6 4416 
Subtraction 222 930 1101 504 69 7 2833 
Multiplication 3705 2733 483 53 0 0 6974 
Division 966 1058 310 102 1 0 2437 


From this table we see that these problems involved only the 
simplest kind of computations. The ability to multiply a four 
place number by a three place number is probably adequate for 
99% of the multiplications that the ordinary citizen needs to 
perform. Very few problems in division involved divisors with 
more than three places. 

Dr, Tompkins: How complicated or involved types of compu- 
tation with integers should we teach? I should like Dr. Hender- 
son’s opinion. 

Dr. Henderson: We certainly should secure high mastery on 
the types of computation that are most frequently used in life. 
I think we should teach the more complicated types now and 
then so that pupils will not feel limited to these easier types. 
The more capable pupils, at least, derive a keen satisfaction in 
being able to apply a process to any number,—they like to gen- 
eralize. Have you any information concerning the use of frac- 
tions ? 

Miss Davidson: Yes, Professor Wilson found that fractions 
occurred in 1974 of the problems. This table (given below) 
shows their frequency of occurrence. 


Fraction Frequency Fraction Frequency Fraction Frequency 
% 1289 % 16 Yo 8 
4 189 % 13 \, 6 
4 159 ¥, 10 Vo 5 
% 119 % 8 Ys 4 
*% o4 “Yo 8 Vg 4 
3g 20 “%o 8 all others 50 


As you see, only the simplest fractions were used in these prob- 
lems. In my opinion the ability to find the sum, difference, 
product or quotient of any two of the fractions in the table is 
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sufficient for the solutions of 987 of the problems that adults, 
excluding those in technical pursuits, ordinarily need to solve 

Dr. Jones: I suggest that we limit our teaching to these very 
simple fraetions. Why teach pupils how to add eights and fif 
teenths, for example, when this skill is not needed in the solu 
tion of life’s problems? The time required for this could better 
be spent on other things. 

Dr. Henderson: The schools have already over-simplified their 
teaching of fractions. I want pupils to know some principles, 
to understand the process of adding fractions. For example, | 
want them to appreciate such principles as 

1) only like fractions may be combined. 
a fraction may be changed into an equivalent fraction by multiplying 
or dividing, its terms by the same number. 

An understanding of these principles is the best insurance 
against the disaster of obtaining %) for 3, + 75. Mathematies 
is a subject that is to be understood. I should favor teaehing 
pupils how to add any two fractions. 

Miss Davidson: You will be interested, Dr. Henderson, in the 
list of topies or process that were not used at all in the 14,583 
problems. The list includes: 


(1) Greatest common divisor and least common multiple beyond the 
power of inspection; (2) long, confusing problems in common fractions; 
(3) complex and compound fractions; (4+) reductions in denominate num- 
bers; (5) table of folding paper, surveyor table, tables of foreign money ; 
(6) compound numbers, neither addition, subtraction, multiplication nor 
division; (7) longitude and time; (8) cases 2 and 3 in percentage; (9) com- 
pound interest; (10) annual interest; (11) exchange, neither domestic nor 
foreign; (12) true discount; (13) partnership with time; (14) ratio, bevond 
the ability of fractions to satisfy; (15) most of mensuration,—the trapezoid, 
trepezium, polygon, frustum, sphere; (16) cube root; and (17) the metric 
system. 

Most of us teach a number of these topies. For example, the 
‘‘eases’’ in percentage, compound interest, certain topics in 
mensuration, and the metrie system. Should we eliminate these, 
and other similar topies, from our courses ? 

Dr. Henderson: May it not be true that many of the persons 
reporting should have used one or more of these topies? For 
example, should not a farmer each year compute the vield that 
he seeures on his investment? If so, then ‘‘Case 2’” in pereen- 
tage is necessary. Or should he not be able to compute the value 
of a 2,142 pound load of wheat at $1.80 per bushel? If yes, he 


uses reduction of denominate numbers. 
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These inventories or surveys of social usage are of inestimable 
value in the determination of what is. They do not suggest what 
should be. Progress can come only through a preparation for 
what should be. 

Mr. Jewell: The Wilson investigation suggests that people in 
general use a less difficult and complex type of arithmetic than 
the schools have been teaching. That adults shou/d use so little 
arithmetic is seriously to be questioned. Wilson found no refer 
ence to investments in stocks, bonds, and mortgages; no prob 
lems coneerned with mortgages, building and loan association : 
no instance of the use of compound interest. Students of society, 
however, have adequate evidence that these topies are met by 
adults, and that our intelligent understanding of them (which 
certainly involves some computation) would make for more ef- 
fective living. We surmise that the Wilson study overlooked 
many uses of arithmetic of great importance to the men and 
women from whom the data were sought. 

I think we may safely conclude that we should emphasize 
higher mastery of a less complicated type of computation. 

Miss Brown will now summarize a study that was made for 
the purpose of finding out the minimum information that shoud 
be known about banking. 

Miss Brown: In 1919 Miss Alice Camerer, of the University 
of Iowa, sent a questionnaire to a large number of bank employees 
to secure their judgment of the relative importance to the people 
of a community, of a large number of facts about banking. From 
the replies these facts were arranged according to their impor- 
tanee. The twenty most important facts were (1) How to write 
cheeks, (2) how (and why) to fill out a stub, (38) when cheeks 
should be cashed, (4) how to stop payment on a cheek, (5) how 
to indorse checks, (6) what to do if a cheek is lost, (7) how to 
indorse notes, (8) how to write a negotiable note, (9) how to 
indorse a check in full, (10) how to use a bank book, (11) how 
to make out a deposit slip, (12) how to compute interest, (13 
importanee and purpose of savings banks, (14) the importance 
and purpose of commercial deposit banks, (15) how to use prom- 
issory notes, (16) the responsibility of the maker of a note if 
it is lost, (17) the meaning and use of certified checks, (18) how 


to open a bank account, (19) when notes are void, and (20) 


knowledge of legal rates of interest. 
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I suggest that we use the results of this study in making our 
course in business practice. 

Mr. Jewell: Most assuredly. It is uniortunate that we have 
no similar studies on the other important aspects of business 
practice. Let us hope that investigations will soon be made to 
determine the minimum information” about insurance, taxes, 
stocks and bonds, mortgages, bookkeeping, and the like. Until 
such studies are made we shall have to use our best judgment. 

We shall now have some reports on the uses and importance 
of the topies in algebra. Mr. Hughes will summarize the studies 
made by Rugg and Clark in their Scientific Method in the Recon- 
struction of Ninth Grade Mathematics. 

Mr. Hughes: Rugg and Clark, in 1917, became interested in 
measuring pupils’ mastery of the elements of first vear Algebra. 
They soon became convinced that first year algebra, as it was 
then organized and taught, meant very little to the majority of 
the pupils who took, even to most of those who ‘‘passed’”’ it. 
Naturally, they began to think about an improvement of the 
course. Two general principles or criteria for selecting the de- 
tails of the course were agreed upon: the social criterion and the 
psychological criterion. The first criterion or guiding principle 
was that the course should emphasize the most generally used 
mathematical skills, concepts and attitudes. The psychological 
criterion required that the materials of the course be arranged 
and presented so that they may be learned most effectively. It 
emphasized the very great importance of thinking, as opposed to 
memoriter learning. 

In order to determine the mathematics that is most useful in 
life today, they analyzed a number of text books in physics, 
chemistry, general science, to find out exactly what mathematical 
skills or notions were required for success in these subjects. They 
also analyzed texts on practical mathematics, and a great many 
manuals of instruction issued by corporation schools for the 
further training of their employees. Let me state a few of their 
findings. 

The mathematical topies that are most frequently used in 
physics courses are evaluation, simple equations, ratio and pro- 
portion and arithmetic. In chemistry ratio and proportion, 
evaluation and arithmetic are the most important. In the prac- 
tical courses, measurement is all important. Finding very little, 
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if any, use for the operations with polynomials, special products. 
factoring, and simultaneous equations, they conclude that a large 
part of the conventional first year algebra cannot be defended on 
the ground that it meets a definite human need of a reasonably 
large proportion of the pupils who take it. 


Miss Brown: I should like to know more about the psyeho- 
logieal criterion, and its implications. 


Dr. Tompkins: If Mr. Hughes doesn’t mind, perhaps I may 
answer this question. Let us assume that we have determined 
the most intrinsically valuable mathematies, the mathematies that 
is most generally needed in life to-day, including perhaps some 
of the notions of measurement, some work in graphs, probably 
a great deal about formulas, certainly many of the facts that we 
classified as intuitive geometry, and the like. Now the psycho- 
logical criterion is our guide when we come to arrange or organ- 
ize all of these materials into a course of study. We might teach 
them merely by telling and retelling or we might set up situations 
so that pupils would be helped to think their way through them. 
3y the psychological criterion I understand that subject matter 

i. to be presented so that it will be most effectively learned. To ar- 

range the course psychologically, we would have to consider such 
questions as pupils’ interests, the amount and distribution of 
drill periods, the difficulty of the material, the nature of prob- 
lem solving, and the like. These ideas are all very significant to 
a psychologist. He believes that very different results may be 
secured from two different organizations of the same body of 
material. He also believes that the educational value of the 
material depends not only upon the material itself, but upon the 
way it is presented, the method by which it is learned. Very 
great progress has been made in the increase in our information 
concerning the way children learn. I trust this explanation has 
been clear, Miss Brown. 

Miss Brown: I think I understand. I should like to know 
what kind of mathematies Rugg and Clark recommended for 
pupils who had completed arithmetic. 


Mr. Hughes: They recommended a course in which the 
emphasis would be upon insight and power rather than upon 
manipulation of algebraic symbols. They would emphasize the 
construction of formulas, evaluation, measurement (direct and 
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indireet) practical computation, variation and proportion, and 
simple statisties. Mueh importance would be attached to the 
notion of relationship, or functionality. Drill would be limited 
to those skills that are essential to a mastery of the significant 


parts of the course. 


Mr. Jewell: Thank you, Mr. Hughes, for the summary of the 
Rugg-Clark recommendations. Miss Davidson is going to report 


briefly on the Thorndike investigations in algebra. 


Miss Davidson: Professor Edward L. Thorndike and a group 
of specialists in high school mathematies recently (1922) under 
took to find out the uses of algebraie abilities and skills as a 
preparation for work in the sciences in colleges and secondary 
schools, the uses of algebra in other high school subjeets, and the 
kinds of mathematies used in the various articles in the Eneyelo 
pedia Brittanica. The results of these and many other valuable 
studies are szeported in their excellent book, The Psychology of 
Algebra, published by the Maemillan Company. Thorndike 
found that the most extensive need for algebra in the non 
mathematical subjects of the high school is the ability to under 
stand graphic representations. What algebra do you suppose 
he found most useful in courses in physies?) A mastery of the 
formula, particularly the ability that Nunn ealls ‘changing the 
subject of the formula’; the ability to choose from a number of 
formulas the one that is appropriate for the particular problem 
in hand; skill in making substitutions in formulas; and ability 
to use proportions,—these are most essential for success in 
physies. And again in chemistry the ability to deal with pro 
portions is most important. I was particularly interested in 
Thorndike’s statement that ‘‘involved manipulation of  poly- 
nomial expressions is not a justifiable way of using the high 
school student ’s time.’’ 

Summing up their recommendations for a course in algebra, 
the Thorndike group urge us to ‘‘extend the field of application 
of the construction of formulas as well as their evaluation ”’ to 
develop the art of criticism as applied to graphs; and to empha 
size the notion of mathematical law. 

Mr. Jewell: In this conference we are reviewing the literature 
that bears on the mathematies of grades seven, eight and nine 
Please keep in mind that we shall presently be obliged to formu- 
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late a course of study for our own school. There is one other 
investigation that should be reported, the one made by the Na- 
tional Committee on Mathematical Requirements. “Miss Murphy 
will summarize it for us. 


Viss Murphy: The National Committee endeavored to find 
out what topies in high school mathematics are of greatest worth 
to college students. Since many college students do not continue 
the study of mathematies, but do pursue courses in the physical 
or social sciences, the content of high school courses should be 
selected with some reference to the mathematical prerequisites 
for success in these courses. In order to secure expert judgement 
concerning the relative value of a wide Variety of mathematical 
subject matter, a number of well-known college professors were 
asked to assign to each of a large number of mathematical topics 
their estimate of its value as preparation for the elementary 
courses in their respective subjects. 

The topies which were considered of very high value were 
simple formulas—their meaning and use, linear and quadratie 
funetions and variation, numerical trigonometry, the use of 
logarithms and other topies relating to numerical computation, 
and statistics. It is interesting to note that these topics, formerly 
not included in the courses of study in grades seven, eight and 
nine, were considered of greater value than progressions, the 
binomial theorem, the theory of exponents, simultaneous quad 


ratie equations and literal equations. 


Dr. Jones: These studies suggest to me that the mathematics 
that is most useful in later high school or college courses is really 
not much different from the mathematics that most adequately 
meets the needs of junior high school pupils. I have always 
believed that the curriculum that best fits the present needs, 
interests, and eapacities of boys and girls is quite similar to, if 
not identieal with, the curriculum that best prepares for their 
future needs. This is, in fact, one of the tenets of the new edu- 
cation. It is very gratifying to find that your researches have 
practically proven this belief of mine. 

Mr. Jewell: In any conference on What Mathematics to Teach 
in Junior High Sehools, the recommendations of the National 
(Committee on Mathematie Requirements should certainly receive 


serious attention. The committee, through its monumental 











278 THE MATHEMATICS TEACHER 


report! The Reorganization of Mathematics in Secondary Educa- 
tion, is destined to exert a far reaching influence in improving 
the teaching of mathematics in this country. Its reeommenda- . 
tions, as you know, are based upon sound scholarship, the results 
of successful teaching experience, and the consensus of opinions 

of thousands of forward looking teachers. I have asked Dr. 

Henderson to present the gist of the recommendations that relate : 
specifically to the course of study in grades seven, eight and nine. 


ee, 


Dr. Henderson: Accepting the general philosophy of the 
junior high school, the Committee desires ‘‘to give the pupil as : 
broad an outlook over the various fields of mathematies as is con- 
sistent with sound scholarship.’’ It wishes to provide the pupil 
with an opportunity to find himself, to test his abilities and apti- 
tudes, and to secure information and experience which will help 
him to choose wisely his later courses and ultimately his life work. 

These are desiderata of the new education that we discussed in 
the first conference. 

The Committee would spend less time on arithmetic; it would 
secure greater mastery of the commonly used skills. Reading 
from the Report: 


The amount of time devoted to arithmetic as a distinct subject should be 
greatly reduced from what is at present customary. This does not mean a 
lessening of emphasis on drill in arithmetic processes for the purpose of 
securing accuracy and speed. The need for continued arithmetic work and 
numerical computation throughout the secondary school period is recog- 
nized... . 

The applications of arithmetic to business should be continued late enough 


in the course to bring to their study the pupil’s greatest maturity, experience, 
and mathematical knowledge, and to insure real significance of this study 
in the business and industrial life which many of the pupils will enter at the 
close of the eighth or ninth school year. .... 

Mr. Hardin: What arithmetic would the Committee empha- 
size? 

Dr. Henderson: The arithmetic to be stressed ineludes fa- 
eility and accuracy in the fundamental operations; commonly 
used tables of weight and measure; facility in handling simple 
fractions ; short cuts in multiplying and dividing ; percents; line, 
bar and circle graphs; the uses of arithmetic in the home, com- 
munity, bank, and in investments; and such elementary statisti- 
cal concepts as tables and frequeney distributions. 





1Copies of the report may be secured from the Dartmouth Press, Hanover, 
N. H. To defray wrapping and postage there is a nominal charge of twenty 
cents per copy. 
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Intuitive geometry is emphasized by the Committee. The 
older courses, as you know, gave little attention to measurement 
and space relations. The method of learning about the prop- 
erties of space is that of é¢xperiment or intuition. Intuitive 
geometry should include, according to the Committee, direct 
measurement of distances and angles, the approximate char- 


acter of measurement, areas and volumes of commonly used geo- 
metrie figures, indirect measurement, the geometry of appreci- 
ation, simple geometric constructions with ruler and compasses, 


familiarity with the properties of such forms as the equilateral 
triangle, isosceles right triangle, the Pythagorean relation, and 
an introduction of the notion of similarity. 

The Committee's statement of the results to be obtained from 
this instruction are quite to the point. 

The work in intuitive geometry should make the pupil familiar with the 
elementary ideas concerning geometric forms in the plane and in space with 
respect to shape, size, and position.... The work should, moreover, be care- 
fully planned so as to bring out geometric relations and logical connections. 
Before the end of this intuitive work the pupil should have definitely begun 
to make inferences and to draw valid conclusions from the relations dis- 
covered. In other words, this informal work in geometry should be so organ- 
ized as to make it a gradual approach to, and provide a foundation for, the 
subsequent work in demonstrative geometry. 

What algebra would the committee emphasize? It recommends 
less algebra than was found in the older courses, with more 
emphasis upon meaning and use. The older courses offered little, 
if any, algebra before the ninth grade. Most of the course in 
that year consisted of manipulations of symbols that frequently 
had little meaning. Roughly one-third of the year was given to 
special products, factoring and fractions. The Committee recom- 
mends that the algebra to be taught in grades seven, eight and 
nine emphasize (1) the formula; (2) graphs and graphic repre- 
sentations in general; (3) signed number; (4) the equations— 
its use in solving problems; (5) the algebraic technique involved 
in the fundamental operations, in such factoring as (a) removing 
common factor from the terms of a polynomial; (b) the differ- 
ence of two squares; (¢c) trinomials of the second degree that 
can be easily factored by trial; fractions; and such treatment of 
exponents and radicals as is required in the transformation of 
formulas. 

Numerical trigonometry should be taught in the junior high 
school. Practically all European schools and hundreds of 
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American schools teach numerical trigonometry during the junior 
high school period. The National Committee recommends that 
our schools teach the meaning and use of the sine, cosine and 
tangent ratios. The committee’s reasons for this recommenda 
tion are 

Its practical usefulness for many citizens; the insight it gives into the 
nature of mathematical methods, particularly those concerned with indirect 
measurement, and into the role that mathematics plays in the life of the 
world; the fact that it is not dithcult and that it offers wide opportunity for 
concrete and significant application; and the interest it arouses in the pupils 
It should be based upon the work in intuitive geometry, with which it has 
intimate contacts .... and should be confined to the simplest material needed 
for the numerical treatment of the problems indicated. . . . 

Miss Ryan: Do we have time to teach numerical trigonometry 
[ was not exposed to trigonometry until my freshman vear in 


college. 


Dr, Jones: It isn’t a question of time, Miss Ryan. It is a 
question of relative importance. You find time to spend three 
or four weeks on simultaneous linear equations, do vou not? 
The Committee’s arguments in favor of numerical trigonometry 
seem weightier to me than any argument I ever heard for simul 
taneous equations. The teachers in my summer courses who 
have had experience with this say that from three to six weeks 
are necessary for a laboratory development and treatment of 


numerieal trigonometry. 


Dr. Henderson: Arve you going to teach any demonstrative 
geometry in your junior high school? The desire to provide 
pupils an opportunity to ‘‘explore’’ a wide range of mathe 
matical subjects before completing the required courses has 
prompted some teachers to include a small unit of demonstrative 
geometry in the ninth grade. Concerning this practice, the Com 
mittee states: 

In regard to demonstrative geometry some teachers have objected to the 
introduction of such work below the tenth grade on the ground that with 
such immature pupils as are found in the ninth grade nothing worth while 
could be accomplished in the limited time available. ‘These teachers may be 
right with regard to conditions prevailing or likely to prevail in the majority 
of schools in the immediate future... .. 

Mr. Hughes: Yes, Dr. Henderson, I believe it is unwise to at 
tempt demonstrative geometry in the ninth grade—even with 
bright pupils. My experience has led me to believe that it takes 


three or four months to accomplish anything really worth while. 
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I’m afraid we are going to spread out too much. Let’s not at- 
tempt more than ‘‘is consistent with sound scholarship.”’ 

Dr. Henderson: Pardon Mr. Hughes, I had not completed the 
Committee’s statement concerning demonstrative geometry. 
Continuing, the Committee says: 

On the other hand, it is proper to call attention to the fact that certain 
teachers have successfully introduced a limited amount of work in demonstra- 
tive geometry into the ninth grade .... . and that it would seem desirable 
that others should make the experiment when conditions are favorable. 
Much of the opposition is probably due to a failure to realize the extent to 
which the work in intuitive geometry, if properly organized, will prepare 
the way for the more formal treatment, and to a.misconception of the pur- 
poses and extent of the work in demonstrative geometry that is proposed. 
In reaching a decision on this question teachers should keep in mind that it 
is one of their important duties and obligations, in the grades under con- 
sideration, to show their pupils the nature, content, and possibilities of late: 
courses in their subject and to give to each pupil an opportunity to deter- 
mine his aptitudes and preferences therefor. The omission in the earlier 
courses of all work of a demonstrative nature in geometry would disregard 
one educationally important aspect of mathematics. 

Miss Davidson: What is your own opinion, Dr. Henderson, 
about teaching demonstrative geometry in the ninth grade? 

Dr. Henderson: Personally 1 do not believe that demonstra- 
tive geometry belongs in the junior high school. If you reeall, 
we accepted four major objectives or aims in mathematies, 
neither of which would call for demonstrative geometry. [ think 
the Committee has pressed the erposure or survey or ex plora- 
tory function of junior high school mathematies too far. We 
can't show pupils the ‘‘nature, content and possibilities’’ of the 
entire field of mathematics. Take the most wonderful of all sub- 
jects, the calculus. The Committee certainly would not attempt 
to give even a ‘‘peep’’ into it. Until I have more information 
concerning the value of ‘‘an introduction to demonstrative geom- 
etry’ to the ninth grade pupil, I should prefer to omit it from 
our course. Let the experimental schools test it out more thor- 
oughly and show us the results. 

Mr. Jewell: Wow many of you agree with Dr. Henderson? 
All but one! For the time being, then, we shall omit the unit 
of demonstrative geometry. Won't you go on, Dr. Henderson, 
with the Committee's recommendations. 

Dr. Henderson: You will be interested in what the Com- 
mittee would nof teach. Upon first consideration one might query 
whether the Committee had not recommended more material that 
can be successfully taught in these grades. Were it not for the 
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definite omissions that are mentioned, this query might rightfully 
be raised. Noteworthy among the omissions are: (1) highest 
common factor and lowest common multiple, except the simplest 
eases involved in the addition of simple fractions; (2) theorems 
of proportion relating to alternation, inversion, composition, and 
division ; (3) literal equations, except such as appear in the solu- 
tion of formulas, ‘‘ineluding the derivation of formulas and of 
geometric relations, or to show how needless computation may 
(5) square root of polynomials and eube root; (6) theory of ex- 
ponents; (7) simultaneous linear equations in more than two 
unknowns ; (8) the binomial theorem ; (9) imaginary and complex 
numbers; and (10) radical equations except those that oeceur in 
dealing with elementary formulas. 

Mr. Hughes: Ithink we should accept the Committee’s reeom- 


be avoided ;’’ (4) radicals, except as indicated on (page }3 


mendations concerning the topics to be omitted. 

Mr. Jewell: Are we agreed on this? Not a single dissension! 

Dr. Henderson: I have been expecting some one to ask about 
the sequence or order in which these various topies should be 
taught. The Committee made no attempt to formulate an ideal 
course of study, stating the proper sequence of topies by years or 
by semesters. It did, however, outline five ‘‘plans’’ in the hope 
that subsequent experimentation would help to determine the 
most satisfactory plan. In none of these plans is the entire work 
of one year limited to a single subject. Two, and usually three 
subjects are to be considered in each of the three years. 

Dr. Jones: You have presented the Committee’s recommenda- 
tions for junior high schools. What mathematics does it recom- 
mend for schools organized on the eight-four plan? 

Dr. Henderson: Schools organized on the eight-four plan 
should teach the same curriculum as junior high schools. The 
curriculum that is best for junior high schools is also best for the 
more conventional type of school. The committee argues this 
point vigorously, as follows: 


The prevailing practice of devoting the seventh and eighth grades almost 
exclusively to the study of arithmetic is generally recognized as a wasteful 
marking of time. It is mainly in these years that American children fall 
behind their European brothers and sisters. No essentially new arithmetic 
principles are taught in these years, and the attempt to apply the previously 
learned principles to new situations in the more advanced business and econ- 
omic aspects of arithmetic is doomed to failure on account of the fact that 
the situations in question are not and cannot be made real and significant 
to pupils of this age. 
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I consider this one of the soundest of the Committee’s recom- 
mendations. 

Mr. Jewell: Yes, indeed. We have no doubt as to the validity 
of that point. It is to be hoped that schools in general will accept 
this thesis. What they most need is a reorganized curriculum, 
not just a change in the external aspects of administration. 

Would it not be well to have a committee of our group draft 


a preliminary outline of the topies to be taught in each of the 
vears? This committee will make generous use of the notes that 
we have taken this morning. I shall ask Miss Davidson, Mr. 
Hughes and Dr. Henderson to serve on the committee. We are 
adjourned. 




















' 
; 
; 
; 


THE INTERPLAY OF MATHEMATICS AND ENGLISID 


By LOUISE ANDERSON MACDONALD 
Assistant Professor of the Teaching of English 
The State University of Kansas, Lawrence, Kansas 


Until my very inspiring associations with the Mathematics 
teachers of the University, I should have said that the contribu 
tion of the department of Mathematies to the department of 
English lay in the correction of a child’s inaccuracies of speech 
the troubling verbs, and the no less troubling pronouns. But four 
vears of delightful professional camaraderie with my friends, 
the mathematicians, have taught me that this correction of 
verbal errors, while it is a help for which all English teachers 
are grateful, is by no means the greatest service which the one 
department renders to the other. No child handicapped from 
birth by constant association with illiterate minds, ever learns 
to speak accurately just because he is required by teachers of all 
departments to stumble again and again over a recitation until 
he has straightened out his verbs and purified his pronouns. ‘To 
a child handicapped by environment, accuracy of speech comes 
only as the result of an inward desire—a yearning, a craving, a 
passion, for accuracy. In the development of linguistic power as 
well as in the development of character, we are saved by desire 
and not by compulsion; we are saved from within and never 
from without. The correction of a specific inaccuracy, therefore, 
Is a help, to be sure ; but it is neither the only nor vet the greatest 
service rendered, as many of us in our blindness had once sup 
posed it to be. 


Mueh as some of us are offended by inaccuracies of inflection, 
we must admit that they do not present a serious social or racial 
menace; but inaccuracy of statement (whether accidental or in 
tentional), false generalizations, ill-proved propositions, unten 
able assumptions, fallacious hypotheses, unfortunate rationaliza- 
tions—all these are a menace to publie good and to personal 
happiness. <A child, therefore, must be trained in the proper 
methods of thinking, but he must not be made introspective. 

1A paper presented at a joint session of the Kansas Association of 


Mathematics Teachers and the Kansas Section of the Mathematical Associ- 
ation of America, Topeka, February 7, 1925. 
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Kor this reason a high-school course in psychology seems alto 


vether unwise. We must not, however, let children go through 


school without learning a few fundamental prineiples of think 
ing. Much of the responsibility falls—I think quite justly 
upon the English Departments. But we do not need to earrs 
the responsibility alone, since we have the mathematicians for 
neighbors 

Before we discuss this greater contribution of the Mathe 
matics Department to the English Department, let me ask vou 
to think with me of what task it is that the English teacher has 
set for herself. Mr. Dooley, in one of his charming conversa 
tions, says to his friend Hennessey, **T don’t eare what my son 
studies, so long as it is onplisent. And ever\ teacher of Eng 
lish is convineed that Mr. Dooley referred to grammar. But 
grammar must be taught in order that a student may interpret 
the printed page with accuracy, and that he may test his own 
expression, either written or oral, and know whether it is right 
or wrong, and why. If the English teacher is wise, she will 
teach only the parts of grammar which function in the corree 
tion and interpretation of speech or writing; but if she is just, 
and honest, and courageous, she will teach every part thereof 
that does function in any such way. Grammar is science; to 
teach it well, one must be something of an analytical scientist, 
and know the methods of science teaching. 


Then there is composition. We must teach it in the hope that 
therein a child may learn to clarify his own thinking as he mas 
ters the difficulties of expression. We hope to earry a child from 
the stage of the artisan—where his sole purpose is to utter with- 
out glaring blemish the thoughts that are in his mind—to the 
stage of the artist, where his desire is to say what he has in mind 
with the minimum of pain to himself and the maximum of de 
light to others. This is no longer scienee, but art ; and the teacher 


herself must be something of a creative artist. 


Then there is literature, which we teach very poorly indeed ; 
for while we are quite sure what we ought to do, not one of us 
knows the technique. We know that for children literary stud) 
must be more than the mere accumulation of academic tradition, 
of names and dates and fine distinetions between ode and epode, 
much as these are to be desired. 
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Every teacher acknowledges that academic information is not 
the great end of high-school instruction in literature. What a 
man knows of the past or present in literature has little relation 
to his life. What he loves, what he understands, what powers of 
interpretation and application are his—these are the things 
that do make a difference. Every English teacher wishes that 
high-school instruction might make of all the children able 
critics of the trends in writing, and skilled judges of the product. 
Yet we all know that more important than training in artistry 
is training in attitudes; and that the end of literary education is 
not to make a child a brilliant or even a just critic, but rather 
to make him think in his heart what he ought to think. 

Literature, therefore, must orient a child. It must teach him 
his proper and dignified place in the world of nature as well as 
in the social structure. When he is young, it must show him 
simple, obvious ethies, like truth and courage; when he is older, 
it must give him a sort of code of normal re-actions to experience 
with a supplement of re-actions that are better than normal. 
Let me illustrate: The desire to revenge an injury done us is a 
natural impulse. It belongs in our code. There is nothing wrong 
with the mind which in the first of a crisis desires it. But there 
is something wrong with the man who indulges that desire. 
There can be no further social evolution if we still ask an eye 
for an eye. The supplement to the code must tell a child that 
civilization is built upon self-control, and show him the methods 
of acquiring it. I speak of the code and the supplement sepa- 
rately for one reason. Children confuse the first natural im- 
pulse with what in the evolution of society we may call inherited 
repressions. This confusion is often disastrous. It often makes 
a child ashamed of an impulse when all he ought to be ashamed 
of is the failure to control that impulse; and he begins to fear 
that his mind is not working normally—although it is working 
perfectly normally both in his desire for revenge and in his de- 
sire to control that revenge. This fear of an ill-adjusted mind 
is by no means uncommon in high-school students. To allay 
these fears, literature must build up a code of natural impulses 
which a child should learn to recognize as normal and inevitable, 
and a supplement of social controls which a child must recognize 
as binding upon him if he is to do his part in creative evolution. 
Many of us find it easier to live in love and charity with our 
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neighbors than in peace with our own experiences. Literature 
must lay the intellectual foundations for this peace. Here we 
have more than science, more than art. We have—one is al- 
most afraid to say it—we have here prophecy, not in the shaman- 
istic sense, but in the sense that modern psychologists know it. 
Real prophecy is an interpretation to the people of what they 
want; it is guidance in the obtaining of that which they desire; 
it is the revelation of men to themselves. The teacher of litera- 
ture, therefore, to be this prophet or interpreter, must be more 
than an analytical scientist, more than a creative artist ; she must 
be a trained, keen, sympathetic, fearless critic, gifted with in- 
sight and common sense; and she must be, withal, something of 
an evolutionist and historian, something of a psychologist and 
philosopher, something of a humanitarian and a mystie—in the 
finest, sanest, most modern sense of mystic. 

There has lived as vet no one who had within himself all the 
requisites for this trilogy of demands, no one who ean be at once 
a great scientist, a great artist, a great prophet. Those of us who 
are at all skilled in self-analysis know where our weakness lies. 
If we are at all discerning, we learn to offset our weakness by 
building against the background that other departments have 
furnished. 

For a wider and a non-sentimental understanding of nature, 
we must turn to the Departments of Natural Science, just as we 
must acknowledge our great debt to them for the particularly 
strong training they give in the organization and evaluation of 
thought. We are grateful to the Departments of Social Science 
for the training they give in temporal and spacial imagination, 
and for the furnishing of specific instances that make a vivid 
background for narrative reading and writing. Mathematics 
as it once was taught furnished almost no background of value 
to the English teacher; but Mathematies as it can be taught 
makes a three-fold contribution. First comes its contribution to 
the science of language. 


When we must be scientists and teach grammar, we have the 
symbols of mathematies to help us explain verbal relationships. 
We all have difficulty in teaching children that ‘‘and’’ and ‘‘but’’ 
must connect like quantities; but the difficulty is minimized 
when they learn that ‘‘and’’ is the plus sign and ‘‘but’’ the 
minus sign of language, and that the rules for the mathematical 
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symbols hold good for the linguistie ones. The double negative 
is nota rarity. Of course we must correct it whenever it appears, 
but perhaps we ought not to expect its complete eradication until 
after children have learned in algebra to subtraet minus quan- 
tities. That exercise furnishes a basis for explanation. Most 
of us who teach English feel that with high-school students cor- 
rection without an explanation which is understandable, is vain. 

The phrase punctuated as a sentence still oceurs in the writing 
of children long after they have reached high school. Perhaps 
complete mastery here demands a maturity of judgment that we 
ought not to expect of all children in the ninth grade. Mastery 
is hastened by a study of the equation. I once heard a mathe 
maties teacher say to the children, **.— 2 t*’ is not an equa 
tion, it is only an expression, because vou have not said anything 
about it. You have not told us what it does. Add a predicate, 

24, and vou know something about u 2 +. It has mean 
ing for you. You have a complete sentence, which in mathe- 
maties, we call an equation.”” This seems a very illuminating 
explanation of what constitutes a complete sentence. After a 
study of geometry a child is less likely to mistake a clause at 
the first of a sentence for a complete sentence. In geometry he 
has learned to recognize the clauses beginning with **when”” or 
‘if’? as not expressing judgments in themselves, but as simply 
enumerating one set of conditions under which something else 
will be true. When a child has learned this, he is well on his 
way toward an understanding of sentence unity. Teachers of 
mathematies tell me that children find work in geometry much 
easier if they have learned to recognize a clause before they come 
to the department; and the English department finds that chil- 
dren, after an acquaintance with geometric procedure, punctuate 
their sentences with a much surer sense of unity and relation- 
ship. Here, it seems to me, educational economy would suggest 
that the English teachers train the child to recognize a clause 
before he goes into geometry, but that they be patient with him 
though they correct his faulty punctuation—until his work in 
geometry has helped him to develop that most elusive thing 
sentence sense. 

Love of system the interconnection of judgments—has been 
ealled by philosophers the inmost essence of the intellectual im- 
pulse. The teacher of grammar, who is the scientist and the in 
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telleetual among English teachers, feels that she has found an 
ally when she makes the philosophy of mathematies re-enforce 
the philosophy of language. 


The second contribution of mathematies to English is made to 
the teacher of composition, who, though she should be a creative 
artist primarily, must face with her students two problems: the 
problem of mastering technique and the problem of testing the 
truth of one’s thought. It is the veriest intellectual sentimen- 
tality to suppose for one moment that the average mind can ever 
learn any adequate control of an art without knowing something 
of the technique that lies behind it. It is the veriest emotional 
sentimentality to suppose that artistry is of any value without 
truth. To the technique of structure, mathematics make an inter- 
esting contribution. Every child learns in expository writing 
that a good paragraph consists of a topie sentence followed by 
deseription, explanation, or proof thereof. But most children, 
having written a topic sentence, are content with the flimsiest 
support for it. With the lovely certitude of the immature, they 
feel that this is sufficient—they have spoken. This fallacy is not 
confined to high-school students alone. Work with University 
intercollegiate debating teams is often one long struggle to foree 
the debaters to develop and prove their points, to make them 
see that the unsupported statement of opinion or position is 
merely dogmatism and can be raised to the dignity of discussion 
only when the topie sentence is followed by adequate proof. 
Children in Junior high school ought to be taught something of 
proper paragraph development; but perhaps we ought to wait 
until after geometry is well under way before we upbraid 
severely the child who has not the requisite technique, for he will 
learn by the propositions in geometry the relationships of state- 
ment and proof. 


Every good writer juggles with his sentences until the emphasis 
of expression falls on the emphatic parts of his thought. In this 
connection there is a most interesting exercise given in the new 
algebra-—the change of the subject of a formula. If S = 167", 
‘ 


, ni VAs , 
the formula may be made to read 7 ee By this change chil- 


dren see that they are able to state as an emphatic and isolated 
unit the symbol that represents the real question—the real prob- 











| 
| 
| 











200) THE MATHEMATICS TEACHER 


lem. This change in subject is akin to our old exercises in gram 
mar, where we changed the voice of the verb. 

We used to struggle hard over this feat, and then tell children 
that when they had mastered its technique they must always 
avoid it, for the passive voice was dismissed as awkward and 
unseemly. But the passive voice is not awkward or unseemly. 
To be sure I am absurdly grotesque if, when I wish to say ‘‘She 
made the tea,’’ I say instead, ‘‘The tea was made by her.’’ Yet 
the fiber of a man’s social qualities may be shown by the passive 
voice. After every storm this winter, when I have gone out 
with my shovel to clean my walks, I have found that some neigh 
bor has been out before me. When this happens, I do not go 
back to my own fireside and merely say, ‘‘My walks have been 
attention is no longer on the domestic problem of cleaning walks ; 
for I must solve a new problem: ‘‘ Who was this someone?’> My 
attention is no longer on the domestic problem of cleanng walks ; 
it is on the social problem of ascertaining which neighbor to 
thank. In this ease I am extremely ungrateful if the human 
element is not the subject of my thought. But every one’s day 
is full of trivialities in which it is the veriest sentimentalism to 
insist that the human element must be the subject of thought 
Have the ashes been emptied? When was the garbage collected ? 
Was the milk left where it would not freeze?) The unknown 
quantity in this ease is not the human element. I know what 
that is. I am not concerned with it. I am econeerned only with 
the question of work done or left undone. The passive voice ts 
sufficient. 

Again we may say, ‘‘He has always found courage in his 
friends,’’ but how elumsy it would be to say, ‘‘Courage in his 
friends has always been found by him.’’ Yet with true artistry 
we may say, ‘‘He has always been comforted by the comradeship 
of books,’’ for the human element is stronger than the abstrac- 
tions which ought to be subservient to it. We are not trying 
to solve the problem: ‘‘Of what use are books?’’ We are trying 
to give a formula for a man’s reactions. This skilful use of the 
passive voice is one of the marks of the literary artist; but it 
comes only with a maturing power of evaluation. So I think 
that we who teach English ought to teach the passive voice as a 
vrammatical form before children go far in mathematies, but I 
think we ought not to despair of the child who does not use it 
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skilfully until after he has seen in mathematies the reason for 
changing the voice of a formula. Several weeks ago in the Ene- 
lish classroom the freshmen struggled with the scientific strue- 
ture of the voices. A week or two later, they were taught in the 
mathematics classroom the reasons for changing the subject of 
the formula. Then they came back to the English class and we 
looked at the matter from the point-of-view of the artist. The 
departments must be learning the technique of joint instruction ; 
never before have I found a group of students that mastered so 
easily this very difficult bit of technique. 

Another exercise in algebra of interest to the teacher of Eng- 
lish is the translation of an equation from the universal to the 

. ' ; , a a+b 

particular—the translation, for example, of ee 
into a conerete problem. This exercise is somewhat valuable 
because it gives an opportunity for the writing of a clear, definite 
sentenee. But it is more valuable for quite another reason. The 
formula as stated is the essay of mathematics, for it states a 
general law capable of illustration by numberless specific in- 
stances. Here we are going from a general law to eases in 
which the general law holds good. That is just what a literary 
essay may do. The concrete problem is the. fietion—the short- 
storv—of mathematics. It gives a specifie instanee which can 
be interpreted and understood only by recourse to the general 
law. It is merely one illustration of the working of that law. 
That is true of the short-story in literature. 


Teachers of mathematies tell me that children have great diffi- 
culty in devising the problems to illustrate the general principle. 
Every English teacher knows that children in the twelfth grade 
often write very creditable and rather mature essays; but a good 
short-story is almost never produced. In the last year-book of 
one of the special experimental high-schools, there appear poems 
of high grade, essays of unusual insight, but not a short-story 
that by any intellectual generosity could be called good. Sinee 


the Mathematies and English departments have almost parallel 


experienees with their short-story work, it would seem that there 
must be some explanation behind the difficulty. Dr. Coe—in 
answer to an entirely different problem—has perhaps given us 
the explanation of our own. ‘* Metaphysies,’’ he says, ‘‘through- 
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out its history has found the universal easier to handle than the 
particular, especially easier than the individual.’’ This has a 
significance for English teaching. From it we know somewhat 
better than we did what to expect of children; we realize that 
the inability of the child to turn out a short-story comparable 
with his essay is not a reflection upon his diligence nor yet upon 
his instruction. Perhaps, too, we shall realize that literary 
honors are more justly bestowed than we had supposed. Per- 
haps the man who writes a masterpiece in fiction deserves greater 
compensation and greater devotion than the man who has east 
his thoughts in the easier mold. It is always salutary for us all, 
young or old, to realize that the treasures and rewards of life 
are justly bestowed. 

The third contribution of Mathematies to English comes when 
the teacher must be a prophet and interpret children to them- 
selves. Here comes first, perhaps, the responsibility for equipping 
the child with an adequate acquaintance with the meaning of 
words. There are dozens of purely mathematical terms which 
have in them what the journalists call ‘‘the human element.’’ 
Without mathematies, how can we understand what it means to 
‘‘gvo off on a tangent,’’ to ‘‘have all interests inseribed in the 
tiny cirele of our home’’? When the mathematies teacher is 
first presenting these geometric relationships, she can explain, 
much better than can any English teacher, the symbolism whieh 
literature borrows. 

There is, also, the necessity of teaching children to read for 
the central thought—the theme—the main point of the whole 
work. And when the child has found this theme, he must be able 
to state it in general terms so that he can lay it aside in his mind 
for future illustrative purposes. This is what, of course, you 
who are mathematicians eall generalizing. You can teach the 
spirit and practice, the necessity and method, of this art much 
better than can we who teach English. During one of my fre- 
quent visits to the geometry class-rooms, I heard a boy stumbling 
through the reasons why two triangles were similar. The reason 
for their similarity he stated in specific rather than in general 
terms. His teacher explained to him that his conclusion in this 
case was correct: the two triangles were similar. But imforma- 
tion, she explained, was rarely of value unless it could be stated 
in general terms so that it could be used again. The incident, 
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so far as I was concerned, dropped there. I was not yet ready 
to talk of the necessity for literary generalizations. A few weeks 
later, I said to my group, ‘‘ What is the central thought of Silas 
Marner?”’ 

‘*Tt is a story,’’ answered one of my lads, ‘‘of a man who ran 
off because he was falsely accused of a theft, but he didn’t clear 
himself that way.’”’ 

‘*That will never do,’’ one of the girls insisted. ‘‘ You can’t 
re-use your information unless you put it in general terms. 
You'll have to say something like this: Silas Marner proves that 
when a man is in trouble, he cannot solve his problem by dodging 
the issue.’’ Here is at least one instance of the transfer of train- 
ing. 

Just as mathematics must assume the chief responsibility for 
training children in the necessity and technique of generaliza- 
tion, so it may train children in the spirit and practice of s¥m- 
bolism. Voltaire once told us that poetry ean say more, and 
say it in fewer words, than can prose. And Dr. David Eugene 
Smith tells us that mathematics and poetry have that character- 
isti¢ in common, (a + b)? a* + 2ab +b? is more easily re- 
membered, more easily used again, than is the same truth written 
in words. 


‘*In the Cross of Christ I glory, 
Towering o’er the wrecks of time.’ 


is more easily understood than the same truth worded in prose. 
Here we have three symbols which must be resolved into reality : 
the Cross—the towering—the wrecks of time. Solving these 
into the most reverent of realism we get a cumbersome thing like 
this: ‘‘I rejoice very much in the life of “hrist—His teachings, 
His examples, His social outlook, His sacrifice, His resurreetion— 
which have survived the vicissitudes of twenty centuries, which 
have been, and still are, the most powerful influence in history.’’ 
Our minds may give assent to this argument, but it is assent un- 
companioned by either joy or gratitude. We cannot do without 
poetry—and by poetry I mean not verse alone but symbolism 
whether rhythmie or not. Our accuracy of thinking both secular 
and religious depends upon our skill in distinguishing between 
the realistic and the symbolic, and upon our respect for both. 
The mathematician who writes upon the board the words of Vol- 
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taire and the comment of Dr. Smith, has done much to help the 
child who respects what he ealls the hard, cold facts of mathe- 
maties, respect what I should like to eall the warm and living 
truth of poetry. When he respects poetry, he will learn some- 
what to understand it. 


Maria Mitchell once said that a formula was the hymn of the 
universe. She did not say it was a religious song. She said a 
hymn—for a hymn is the ery direct to God either for confession, 
for protection, or thanksgiving. 


**Dear Lord and Father of Mankind, 
Forgive our feverish ways.’’ 


‘* Jesus, Lover of my soul, 
Let me to Thy bosom fly, 
While the nearer waters roll, 
While the tempest still is nigh.’’ 


‘*We praise Thee, O God, 
We acknowledge Thee to be the Lord.”’ 


The religious song is a different matter. It is usually nothing 
but social advice set in verse form—‘ Throw out the life line’’ 


‘“Rescue the Perishing’’—or the worse things like ‘‘Get aboard, 
get aboard, get aboard the Gospel Ship,’’ which have grown out 
of the absurd doctrine that to democratize art, or religion, or 
education, one must reduce all fine things to a minimum of fine- 
ness. This sort of social advice or exhortation is always transi- 
tory and fleeting in its appeal because it is usually trivial, use- 
less, and insincere. It expresses no emotion, no need of the 
singer. It has in it something of the aspect of the superiority 
complex. The hymn is quite different. It expresses only the 
feeling or the need of the one who sings. And the need which 
it expresses is universal—the need of protection, forgiveness, 
and thanksgiving. The formula is indeed a hymn, for it ex- 
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presses universal truth, discovered, it always seems to me, with 


a ery of triumph and thanksgiving that the long warfare with 
that bit of ignorance is accomplished. When the time comes 
that the mathematies teacher puts on her board the words of 
Maria Mitchell, the English Department begins training the chil- 
dren for some sort of discriminating evaluation of religious 
poetry. 

To the teacher who is trying to be something of a prophet for 
the children, there often come some of the most difficult questions 
about life and God, about suffering and immortality. When we 
are trying to give children an idea of the justice of God, nothing 
helps us more than does mathematies with its insistence upon the 
permaneney and the universality of law. This procedure is 
sound, a philosopher tells me, even judged by our best doetrines 
of the Theory of Knowledge. Perhaps no single study helps 
more here than does Dr. Smith’s presidential address on ‘*The 
Religion of the Mathematician”’; for to meet the questions that 
come, we need the wisdom of all philosophies and the argument 
of all sciences. 

This study has been an attempt to outline but a few of the 
points at which Mathematies and English meet. I am quite as 
ready as you to acknowledge that herein there is nothing scien- 
tific. We have had no conscious investigation. We have had 
no set program for observation, no control groups, no adequate 
facilities for experimentation. We have been merely watching 
the ground with interest. But I would hope that out of this 
there might come something worth-while. I would hope that 
somewhere a Mathematies teacher and an English teacher who 
have faith in their own work and sympathy for the work of each 
other, might be given an opportunity to make a real study. 
Then when we speak of the interplay of Mathematies and Eng- 
lish, we shall have something finer to record than the merely 
casual observations of one teacher of English. 











THE VALUE OF THE HISTORY OF GREEK MATHE- 
MATICS TO SECONDARY SCHOOL TEACHERS 
By WALTER CROSBY EELLS 
Whitman College, Walla Walla, Wash 

The course in history of mathematics is given this year at 
Whitman College two hours a week for sixteen weeks to a class 
of five juniors and seniors, all of whom are planning on teaching 
high school mathematics. At the end of six weeks, upon the 
completion of the study of Egyptian and Greek mathematics, 
the following question was asked as part of a test covering the 
subject : 

What value have you derived, as a prospective teacher of high school 
mathematics, from the study of the history of mathematics up to the present 
stage, i.e. to the end of the Greek period? 

Only a few minutes were taken for the question and needless 
to say the answers were not intended for publication. They lack 
the perspective that would be obtained from the completed 
course. The period covered is that of the beginnings of the 
science. Yet they are so interesting and significant that they 
may be of interest to present teachers of mathematics. Possibly 
they may suggest to some teachers who have not had the benefit 
of such a course the desirability of studying it by themselves in 
one of the excellent books now available. 

In addition to the well known histories of W. W. R. Ball and 
Florian Cajori, they are fortunate now in having available the 
exceedingly interesting and profusely illustrated two volume 
history of elementary mathematics by David Eugene Smith, of 
Columbia University, which has been used by the class this year 
as a text. For the particularly significant Greek period there is 
also the scholarly and authoritive two volume ‘‘ History of Greek 
Mathematies’’ by the Cambridge scholar, Sir Thomas Heath. 

The replies to the questions, exactly as written, as as follows: 

In the first place, I think that I could now teach mathematics with much 
more vigor and enthusiasm for it now seems more human to me. I can now 
see it as a logical development and hence look upon it as a natural thing. 
Knowing interesting incidents in the lives of the original makers of certain 
theorems will help make that theorem more interesting, and knowing how 
certain crude methods were tried and then failed and then how the result 
finally came about, would make a theorem more interesting and easily under- 


stood by a class. I now have a general survey of the whole beginning of 
mathematics which helps in the understanding and appreciation of any sub- 
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ject. There are now many questions which were formerly unanswered in 
my mind which now seem to be answered. Such an outlook as this seems to 
be neccessary in the teaching of any subject. 


The theorems and problems that we have studied mean more to me than 
they have before and I understand them better. It helps to show that the 
proofs in our geometry books are not the only ways of proving the different 
propositions. By knowing the historical facts connected with the different 
prpositions you can explain them better. 


Values derived from this study so far: 

1. I have learned that knowledge did not develop as it is taught to-day. 
Our spherical trigonometry does not precede our plane. From this it might 
be questioned whether our order of study is the best; whether a correlation 
of the different branches might not, at least, be as good. 

2. The old proofs of the original theorems are interesting to us and might 
prove enlightening to high school students in order to give a broader point 
of view and a larger field to work from. 

3. The conditions under which these first theorems arose would be inter- 
esting to high school students. 

4. The mention of the old mathematicians and how they were connected 
with their respective theorems would be good in teaching. 

5. This study also shows us how superior our system of proving geometri- 
cal theorems is, and how good our algebraic symbolism is. The students 
should be made to appreciate this fact and to be modern and up to date with 
all their work, making it complete but compact. 


In the study of Greek mathematics I myself have received many new ideas 
about the origin of mathematics and I think that in teaching high school 
mathematics some of these facts might be cited in the presentation of various 
problems to make them more interesting. I think that historical facts of this 
nature given in connection with different problems makes the student remem- 
ber them better. 


The study of the history of mathematics is to me and should be to any 
mathematics teacher or student, I think, a wonderful inspiration. Facts of 
mathematics are no longer just facts, but are living, growing thing as com- 
pelling in their fascination as any other life process. All high school students 
are interested in progression of things, movement is an essential of their 
lives, and if they can be made to get the spirit of the development of math- 
matics, it undoubtedly would be a great stimulus to their interest. The 
hueristic spirit of a teacher and his pupils can best be kept alive by continual 
study of the history of his subject. 


Another question asked was: ‘‘Who is the most interesting 
Greek mathematician you have studied, and why?’’ It may be 
of interest to know that’ four students voted for Euclid and one 
for Archimedes. One characterization of each is quoted. 

I consider Euclid the most interesting Greek mathematician because of 
his ability to compile all the then known matter on geometry and to put it 
into such a form that it has been and still is used as a textbook on geometry. 


Surely he was most interested of them all in progress, as his attempt was to 
place the knowledge of mathematics within reach of all future generations. 


The most interesting Greek mathematician to me has been Archimedes. 
I suppose it is because he did so many original and wonderful things that [ 
find him so interesting. His work is so varied and there is so much in it 
that could be used to interest classes in high school mathematics. I have a 
feeling that I should like to know Archimedes for he seems so human and 
his work seems to describe what he must have been like. 











THE ECLIPSE 
By FRANK J. McMACKIN 
Dickinson High School, Jersey City, New Jersey 

On the morning of Saturday, January 24th, 1925, there oe- 
curred a spectacle in the Heavens which few men are fortunate 
enough to experience even once in a lifetime. I was one of the 
elect on this occasion. The world awoke that morning a stage 
perfectly set for the wonderful sight nature had arranged. The 
atmosphere was absolutely clear, no trace of a cloud was visible 
anywhere and the sun seemed to be unusually bright—flushed 
with excitement over the performance it and the moon were to 
enact that day. 

The audience, too—some 20,000,000 persons—had prepared 
itself. Business men, realizing the possible effect it might have on 
their employees, closed their establishments that their employees 
might take advantage of this event. Thousands of dollars and 
the labor of some of the country’s most learned men were spent 
in the anticipation and study of this phenomenon. The news- 
papers for weeks before carried notices of its coming, instructions 
as to how it might best be observed and stories of its past per- 
formances and future occurrences. Many persons went miles to 
be in the area of totality that they might better enjoy—what? 
Most of them could only guess, but they expected something very 
great—wonderful—unique—and they experienced a sight great- 
er, more wonderful, more unique than their most extravagant 
imaginations could formulate. 

Many of these 20,000,000 had planned to arise that memorable 
morning at a certain hour that they might be on time. Most of 
them had fortified themselves with bits of smoked glass or old 
films that they might be ready at the appointed hour, for this 
spectacle was to occur not merely on January 24th, but at a cer- 
tain hour on that day, yea, more, at a certain number of minutes 
and seconds after 9 o’cloeck on that day. 

Can you think of another age when men arose from their 
lowly beds each morning, tended their animals and fields through- 
out the day and retired again in the evening? Think how their 
same tasks recurred day after day, only changed by the changing 
seasons. Then try to see them arise on some beautiful, bright, 
sunny morning, as was their usual custom—see them on this 
particular morning, tend their cattle and feed their horses— 


Cara ed 


oe 


Sei iat a 





LATE IE 4 





THE ECLIPSE 299 


and see them out in the fields busily engaged with their usual 
tasks but a short time when the light of day begins to fade, see 
the curious expressions on their faces when they realized it was 
growing dark before high noon with no clouds to hide the sun. 
Think, if you can, of the fears, the superstitions, the imaginings, 
that might be set up in their simple, albeit ignorant, minds as 
they see the birds take to their nests, the stars appear in the day- 
time sky, the face of the sun completely hidden, and, worst of all, 
to see the very trees and fields around them begin to quiver and 
danee, What could these men have thought? Why the great 
difference between these people of a few centuries ago and the 
people of today in a matter of this sort? The answer might be 
given that it is the usual difference between an ignorant people 
and an educated one. But there were edueated men in those 
days. Still, there is a tremendous difference. It is not the dif- 
ference between ignorance and enlightenment that is evident 
here, it is the difference between being non-mathematical and be- 
ing mathematical. Educated men might, if they had kept careful 
records over many thousands of years have been able to say that 
the eclipse would occur on or about January 24th, 1925, but we 


past 11 minutes past 9 o’elock on January 24th, 1925. This is 


were told the moon would completely hide the sun at 22 seconds 


not the difference between ignorance and learning—not the dif- 
ference between non-recording and recording—however accurate 

It is the difference between being non-mathematical and being 
mathematical, 

Astronomy is a science for no other reason than that it has 
become mathematieal, or, rather, that it has become mathe- 
maticized. Here is a striking example of the worth of mathe- 
maties. Through but one minor application of this subject, to 
but one branch of thought, 20,000,000 men and women were made 
to attain as nearly perfect happiness as men can hope to attain. 
But this is only one of the millions of uses to which mathematies 
is put to-day. In fact, every phase of human thought, every 
field of human endeavor, every body of human doctrine, is striv- 
ing to become mathematical, is only waiting to become mathema- 
ticized. Men in whatever field they might find themselves, who 
are able to carry their particular subject even a little way along 
the road to becoming mathematical, will be the big men in their 


field. 
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Boys Own Arithmetic by Raymond Weeks. Published by E. P. 
Dutton & Co., New York, 1924. Pp. XVIII—188. Illustrated 
by Usabal. 

The favorite sport of teachers is to establish plausible alibis 
for their many failures. The writer of this review, a hardboiled 
mathematician with casualties of a quarter century to his credit, 
first tackled University teaching, where the inefficiency of pre- 
paratory schools formed the theme of daily lamentations. Later 
ou, after many years of experience in secondary school work, he 
traced the tap root of the difficulties down to the primary grades. 
Seriously speaking, if a normal child be efficiently taught in 
the rudiments of Arithmetic, he has a tremendous advantage 
when wrestling with the higher phases of Mathematies. 

The problem is, however, more complex. The reviewer has in 
mind a little ten-year-old girl who was recently most unhappy 
in school. Of extraordinary intelligence, with an I. Q. that 
placed her in the ranks of thirteen-year-old girls, she failed on 
account of that miserable subject, Arithmetic, and spent her 
days in worry and tears. The reviewer consoled her with the 
promise of a gift that he guaranteed would make her laugh 
every time she tackled a problem. He gave her a copy of Ray- 
mond Weeks’ ‘‘ Boys’ Own Arithmetic.”’ 

Perhaps a change of teachers may have accelerated her sudden 
marked improvement; but he will always believe that the book 
itself must receive appreciable credit. It changed her point of 
view. She no longer feared the bugaboo that had been made 
the object of delicious irony by the famous professor of Romance 
Languages at Columbia, the spirit of which she grasped with 
uneanny intelligence. Though conscientious as ever before, she 
had obtained a viewpoint of relative values, and failure in that 
subject receded as she regarded it with calm indifference. 

It would pay us all, old and young, teacher and pupil, to read 
the ‘‘ Boys’ Own Arithmetic,’’ and laugh uproariously at its jolly 
caricatures of old style textbooks. We would develop greater 
sympathy for both teacher and victims. We would more clearly 
realize the difficulties of an abstract, exact subject which must 
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later on be applied to life, filled with compromises and nebulous 
data. Dodgson, the Mathematician, became the famous Lewis 
Carroll when he sought relief by occasional flights into the realms 
of nonsense ; and none were more astonished than he at the world- 
wide reception given his imaginative ‘‘ Alice in Wonderland.’’ 


Professor Weeks has taken an even bolder course in straying 


long enough from the attractive fields of Romance Languages for 
a light-hearted exeursion into the gloomy territory of numbers. 
He has conquered the Mathematies teacher without a painful 
struggle. How can one set up a defense when one must laugh 
heartily at his witty sallies and secretly agree with him that the 
teaching of arithmetic is sadly in need of reform? 

So read the book by all means. It gives a humorous, kindly 
slant to life. It furnishes food for thought to philosopher and 
prosaic ones alike. A daily dozen of hearty laughs are worth 
more than a whole bag of dry-as-dust number problems, and 
what between the one hundred and eleven problems and the 
more than fifty inimitable illustrations by Usabal, the book is 
laughter from cover to cover. Here are two or three of the 
briefer problems: 

‘*On the Manakin Road lives a Dog who barks for 40 minutes 
whenever someone goes by at night. What is the smallest num- 
ber of passers-by that will keep him barking all night? Allow 
101% hours.’’ 

‘*An Opossum intends to eat 3 Persimmons every other half- 
hour during a night of 1114 hours. Being weak in Arithmetic, 
he makes an error, and eats 4 Persimmons every other 20 min- 
utes of the time indicated. If each Persimmon gives him 114 
pleasure-pounds, how much does he gain or lose from his defici- 
ency in Arithmetie during the month of October ?”’ 

‘*Mrs. Superbia MeManus, age unknown, having little to do, 
joined the Browning Club of Maclvorsville. On her way to 
attend the second fortnightly meeting for December, she slipped 
and fell in front of the well-known Tonsorial Parlors of Lonnie 
Frazell, and had to return home for repairs. She was 43 min- 
utes late in arriving at the meeting. During every 144 minutes 
of the time she was late, one-sixteenth of her character disap- 
peared. How much remained ? 


G. W. MARQUE MAIER, 
Instructor of Mathematics, 
The Peddie School, Hightstown, N. J, 
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Corrective Arithmetic. By W. J. Osspurn. Houghton-Mifflin 

Co., Boston, 1924. Pp. 178. 

A very comprehensive piece of educational research has been 
made recently by Dr. W. J. Osburn, the Director of Educational 
Measurements in the Wisconsin State Department of Publie In- 
struction. Although the study itself covered a broad range of 
subjects the material which best lent itself to organization and 
publieation was in the field of arithmetie. Dr. Osburn’s pro- 
cedure included an analysis of errors found in problems, and 
their causes, and culminated finally in an adjustment of remedial 
measures to these errors. 

One of the biggest assets of the book is the fact that it is most 
specific. The author does not indulge in generalizations; he has 
definite, sometimes almost startling information, as to our pres- 
ent lack of efficiency and he presents this along with a suggested 
solution of the diffieulty. It is Dr. Osburn’s opinion that most 
of our troubles in arithmetic are a result of our inherited faith 
in the efficacy of transfer, sadly misplaced as it is. After analyz- 
ing the processes as wholes to determine the relative value of sub- 
ject matter with a view to the needs of the pupils, and deseribing 
the types of practice material necessary, the author outlines the 
work grade by grade, concluding with a discussion of method 
which ineludes some helpful games and devices. 

The book will be useful to all those interested in any phase 
of the teaching of arithmetic. For those in the field of measure- 
ments it is a contribution of considerable importance and for 
those looking at mathematies from the classroom viewpoint it 
presents a foundation on which they may well stand. 


JOSEPHINE HALrey. 
The Lineoln Sehool. 


La “Thiende” de Simon Stevin. Fac-similé de 1’édition originale 
de 1585, avee une introduction par H. Bosmans, 8. J. 
Antwerp, 1924, pp. vi. + 37. Price 15 Belgian franes. 

To those who recall Miss Sanford’s translation and study in 
THe MaTHEMATICS TEACHER of October, 1921, there will be spe- 
cial interest in knowing of this publication, issued by the Soei- 
été des Bibliophiles Anversois, being No. 38 of the series of this 
society. It seems that shortly before the burning of the library 
of the University of Louvain, Pére Bosmans had borrowed the 
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book and had taken it with him to Brussels, thus saving it from 
destruction. This first edition appeared in 1585 at Leyden, in the 


Flemish language, and now is very rare, only a few copies being 


known. It was immediately translated into French, appearing 
as a part of L’Arithmetique de Simon Stevin de Bruges which 
was published at Leyden in the same year, and by the local 
branch of the same press—that of Christophe Plantin (Chris- 
toffel Plantijn). . 

Naturally our American readers will prefer to consult Miss 
Sanford’s translation or the French edition, but it will not be 
without interest to possess such a valuable historical work in 
fac-simile, forming the first printed treatise on decimal fractions, 
particularly since the Société des Bibliophiles has issued it at a 
merely nominal price. It may be purchased of the Society at 
Marché du Vendredi, 22, Antwerp. 


Davin EuUGENE SMITH. 


Solving Geometric Originals by Frank Charles Touton, Bureau 
of Publications, Teachers College, Columbia University, New 
York City, 1924; pp. 114. 

This study, made in 1919 and published in 1924, is an attempt 
to deduce from the solutions of exercises in geometry those prin- 
ciples which should guide the teacher when directing ‘‘the think- 
ing of pupils in their first attempts at the solution of new and 
involved geometric situations.” The basis of this study was a 
critical analysis of about 2,800 papers in Plane Geometry of the 
New York Regents Examination, June, 19138. 

The introduction consists of a list of the facts and principles 
involved in the proof of each of the eight exercises studied, but 
treated as separate ideas or concepts with no hint as to their 
interrelations. 

In order to examine the relative difficulties of the exercises, 
the author assumes ‘‘that other factors so counteract one another 
that their combined influence would not greatly disturb the re. 
sults obtained from the use of the mean scores and the percent- 
ages of the pupils selecting the exercise."’ In a recent experi- 
ment the reviewer found that other factors, including the inter- 
relations mentioned above, are the essential parts of the proof 
wherein lie the various degrees of difficulty. Professor Touton 
also states that teachers by virtue of their own analysis of exer- 











304 THE MATHEMATICS TEACHER 


cises should weight these according to their relative difficulty. 
However, teachers do not seem to agree on even the relative 
order of difficulty of exercises involving demonstration of a given 
statement; this was shown clearly in a study reported in the 
February issue of the MarHematics TEACHER, under the title, 
Difficulties in Exercises in Geometry. 

The sex differences in mean and median scores were found 
to be very slight, favoring the attainment of boys. In faet, the 
differences are so small that we wonder if their standard errors 
would not reveal them to be actually, or nearly, chance differ- 
ences. The author himself cautions readers in interpreting this 
data in that the papers examined included practically none of 
less than passing grade. Furthermore, when this data econeern- 
ing the variability of the sexes conflicted with the findings of 
other investigators, the author states the comparative data with 
considerable care, as well as his interpretation of the causes 
underlying these differences. 

Chapter IV describes the ‘‘Steps in the Thought Processes 
Involved in Solving Originals.’’ The importance of the knowl- 
edge of basie facets and prineiples in relation to their probable 
uses in the proofs of exercises, of the potency of elements, of 
testing suggestions as they arise to select those pertinent for this 
exercise, and the final step of logical arrangement of the steps 
in the proof, are very carefully discussed. However, the ‘‘search 
for direct outcomes’’ of the given and required elements places 
the emphasis upon inductive, rather than the deductive reason- 
ing of geometry. This inductive approach and the tendency to 
regard the given rather than the required elements as the guiding 
factors in the solution of an exercise result in a student technique 
which leads into various attempts each with apparently equal 
probability of success. On the contrary, a student technique 
based upon the deductive approach with the required relation 
as the guiding factor lessens the process of trial and error, be- 
cause it is the means of indicating which one of the possible 
attempts has the greater probability of success. This process 
facilitates the formation of habits of reasoning more directly 
from the known to the unknown relations. 

Chapter V contains many suggestions of practical value for 
the classroom teacher. But, in the light of more recent investi- 
gations, the suggestions concerning the type of classroom par- 
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ticipation of superior students as well as the extent of classroom 
drill of propositions are not advisable. 

Thus, Solving Geometric Originals is a very careful and de- 
tailed study of certain aspects of the results of a year of study 
of Plane Geometry by a selected group of students. It is not 
an investigation of the actual learning process of a more typical 
group or of individual students, as ‘‘solving’’ might imply. 

Winona M. Perry. 

April 8, 1925, 


History of Mathematics by David Eugene Smith, Ginn and 
Company, Boston, 1923 and 1925, 2 vols. Vol. 1, pp. xxii + 596. 
Price $4.00. Vool. II, pp. xii + 725. Price $4.40. 

A work such as Dr. Smith’s History of Mathematics should be 
discussed from two points of view: that of the scholar who can 
appreciate the breadth of vision and the carefulness of detail of 
these volumes, and that of the class room teacher who is insen- 
sible to many of the finer points of the workmanship, but who 
sees here a valuable aid in the task before him. Most of us will 
judge it from the latter standpoint. 

The value of the history of mathematics to the teacher rests 
on the postulate that familiarity with the steps in the develop- 
ment of any subject increases our enjoyment and appreciation 
of that subject. We all feel a bit superior to Peter Bell who 
saw nothing but a common yellow flower in the primrose, but 
there are many of us who are in precisely the same position with 
regard to the ordinary things about us. This is particularly true 
of our attitude toward mathematics. We tend to assume that 
number systems, symbols, equations, ete., have always been as 
they now are. When we study their evolution to their present 
form, however, we find that they gain in interest. Furthermore, 
this study gives the teacher a better understanding of the diffi- 
culties of a child in learning to use these things, and it increases 
the teacher’s idea of the significance of the topies he teaches. 

We have given much attention to the practical aims of the 
teaching of mathematics, and we have investigated the disciplin- 
ary ones, but while the cultural aims are the subject of frequent 
discussion, we have done little about them. Of course, practical 
objectives are relatively concrete. Disciplinary factors ean be 
measured. Cultural values, on the other hand, seem to be neither 
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tangible nor measurable, yet we are quite sure that they cannot 
be attained inadvertently. The history of mathematies is one of 
the surest roads to this end. A child’s appreciation of the mean- 
ing of the subject is greatly increased when he sees it as a body 
of thought that has had its periods of rapid growth and its times 
of apparent stagnation. His interest is caught when he learns 
that men of whom he has heard in other connections had their 
part in its development. He is often anxious to know why his 
geometry shows him how to solve algebraic equations by eonstrue- 
tion with compass and ruler when he finds it more convenient to 
solve the equation by his accustomed algebraic means. He is 
sometimes inclined to wonder how any one happened to think of 
a logarithm but he is generally more apt to think that people 
were very stupid to have taken so long to invent things that are 
matters of course to him. The discussion of the history of the 
topies that we study in elementary mathematies, therefore, is 
not a mere time-killer. Its function is to show the subject as a 
thing closely associated with the development of human thought 
and that by virtue of its very human-ness it shows the same 
inertia, and the same love of things we are used to as characterize 
man’s attitudes in general. The surest way to show a class that 
their views on the immediate adoption of the metrie system are 
impossible of fulfillment is to tell them how people hesitated to 
adopt decimal fractions, and how even our own numerals were 
once so novel that shop-keepers in Florence were forbidden 
to use them in marking their goods, but were told to use ‘‘clear 
letters,’’ i. e. Roman numbers, instead. 

Unfortunately, this cannot be given to one’s pupils in set 
doses. It is most effective when they beg for it. It is astonishing, 
however, to see the number of ‘‘whos,’’ ‘‘whens’’ and especially 
‘*hows’’ that arise spontaneously and to see how the questions 
inerease in frequency and thoughtfulness as they meet with a 
reasonable response. The history of mathematics, then, is like 
many other assets, a tool that cannot be used for all purposes, 
but that suits certain particular occasions as nothing else can. 

Of the general histories of mathematics in English, none fits 
the requirements of teacher and student so adequately as does 
this new publication by Dr. Smith. Three factors obviously 
contribute to this: greater length and therefore. greater detail 
than we find in either Ball or Cajorie, a dual method of presen- 
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tation, and the great number of illustrations. None of these, 
however, suggests the most important thing about the two vol- 
umes. They could never have been written except by one who 
knows and loves books, one who has travelled extensively and 
observantly, one whose interests are not narrow. Even the 
casual reader will be impressed by the seope of this work, and 


the earnest inquirer will appreciate its uniqueness. 


These volumes are at once more scholarly and more useful 
than the other general histories of mathematics. It is unfortu- 
nate that good printing and many illustrations are costly, for 
the price of this work will, one fears, limit its purchase by the 
people who need it most. 


In Volume I the General Survey, we have a discussion of 
the topie in its broader aspects. The book is devoted to the 
development of mathematics in the different parts of the world 
at different periods. In this, the contributions of specifie per- 
sons are given with such details of biography as are needed to 
make these men real characters not lay-figures. To those of us 
whose historical interest is largely bounded by Europe and 
America, the emphasis on the mathematies of China and Japan 
may seem excessive. One must own, however, that this prejudice 
is due to our small-mindedness rather than to the merits of the 
ease, and that the inclusion of these chapters enables us to econ- 
trast two different developments of the subject. The chrono- 
logical table of this volume and the maps that are given are a 
vreat help to the student, and the introductory chapter on the 
pronuneiation of proper names is a valuable addition. 


Volume II, the Topical Survey, provides an answer to such 
questions as ‘‘When did people begin writing equations as we 
do now?’’ ‘*Where did our radical sign come from?’’ ‘‘ How 
did people write trig tables before they knew about decimals? 
‘*Did anyone ever seriously use similar triangles to measure in- 
accessible distances?’’ ete. This volume is devoted to a detailed 
treatment of topies in Arithmetic, Theory of Numbers, Algebra, 
Geometry, Trigonometry, Analyties, and Caleulus. Such an 
arrangement makes it a tremendously useful reference book. 

The two volumes are supplementary to one another. The first 
gives the big ‘things in the history of mathematies as a whole 
so that we have a picture of the contributions of different periods 
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and a notion of the status of the subject in each of them. The 
second volume follows the history of the details. 

Both have indexes that work. 

Each has many illustrations: portraits, faesimiles of letters 
and other biographical material, pictures of mathematieal instru- 
ments, and, most useful of all, pages from books and manuscripts 
showing how various things looked when they first appeared in 
print, or how the work of earlier times was written. As very 
little of this has been reproduced previously, the author has 
given us a unique collection whose usefulness will be guessed by 
those who have seen the originals of these cuts. 

It should be noted that this history furnishes no denatured 
highly-popularized account for one who seeks mere entertain- 
ment, but it gives a discussion that is intelligible to the lay-man 
who believes that the history of mathematics is worth considera- 
tion as apart of the history of civilization. One should guard 
against a feeling of discouragement at the quantity of material 
that is presented here. There is too much of it for any one to 
hope to grasp it all. If one considers it as a reference book, he 
will find it more and more useful; if he expects to master it at 
one reading, he is fore-ordained to failure. The work belongs in 
Bacon’s third category: ‘‘Some books are to be read only in 
parts; others to be read but not curiously; and some few to be 
read wholly, and with diligence and attention.’’ 

VERA SANFORD. 
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NEWS NOTES 


To the Members of the Central Association of Science and Mathe- 
matics Teachers and to other teachers of Mathematics in the 
Middle Western States: 


Our next Thanksgiving meeting will be held at the University 
of Chicago on Friday and Saturday, November the 27th and 
28th. We are very anxious to build a strong program and we 
believe that this matter should not be delayed until next fall. 
The members of this association can be of great help to the Steer- 
ing Committee by sending us the names and addresses of teachers 
who probably have material that could be used in this program. 
We would like to put the emphasis upon investigational matters. 
If you know of any teacher who can make a contribution to this 
program, be sure to send his name to us. 


RALEIGH SCHORLING, 
President Mathematics Section, 
Ann Arbor, Michigan. 


Zo the Members of the National Couned of Teachers of Mathe- 
matics: 


The meeting at Cincinnati was a most successful one. Those 
of you who have read the last two numbers of the Mathematics 
Teacher are probably convinced that the various papers read and 
addresses delivered were unusual in merit. If we are to have 
a program equally good next year, we must begin now to build 
it by co-operative effort. No one person or even a committee can 
build the best program. If there is any one in your section of 
the country who is working on a problem and who can organize 
effective material and present it at the next meeting of the 
National Council in February, 1926, we should like to have the 
name of that person as soon as possible. 

RALEIGH SCHORLING, 
Ann Arbor, Michigan, President National Council 
of Teachers of Mathematies. 
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and a notion of the status of the subject in each of them. The 
second volume follows the history of the details. 

Both have indexes that work. 

Each has many illustrations: portraits, faesimiles of letters 
and other biographical material, pictures of mathematical instru- 
ments, and, most useful of all, pages from books and manuscripts 
showing how various things looked when they first appeared in 
print, or how the work of earlier times was written. As very 
little of this has been reproduced previously, the author has 
given us a unique collection whose usefulness will be guessed by 
those who have seen the originals of these euts. 

It should be noted that this history furnishes no denatured 
highly-popularized account for one who seeks mere entertain- 
ment, but it gives a discussion that is intelligible to the lay-man 
who believes that the history of mathematies is worth considera- 
tion as apart of the history of civilization. One should guard 
against a feeling of discouragement at the quantity of material 
that is presented here. There is too much of it for any one to 
hope to grasp it all. If one considers it as a reference book, he 
will find it more and more useful; if he expects to master it at 
one reading, he is fore-ordained to failure. The work belongs in 
Bacon’s third eategory: ‘‘Some books are to be read only in 
parts; others to be read but not curiously; and some few to be 
read wholly, and with diligence and attention.”’ 

VERA SANFORD. 
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NEWS NOTES 


To the Members of the Central Association of Science and Mathe- 
matics Teachers and to other teachers of Mathematics in the 


Middle Western States: 


Our next Thanksgiving meeting will be held at the University 
of Chieago on Friday and Saturday, November the 27th and 
28th. We are very anxious to build a strong program and we 
believe that this matter should not be delayed until next fall. 
The members of this association can be of great help to the Steer- 
ing Committee by sending us the names and addresses of teachers 
who probably have material that could be used in this program. 
We would like to put the emphasis upon investigational matters. 
If you know of any teacher who can make a contribution to this 
program, be sure to send his name to us. 


RALEIGH SCHORLING, 
President Mathematies Section, 
Ann Arbor, Michigan. 


To the Members of the National Council of Teachers of Mathe- 
matics: 

The meeting at Cincinnati was a most successful one. Those 
of you who have read the last two numbers of the Mathematics 
Teacher are probably convinced that the various papers read and 
addresses delivered were unusual in merit. If we are to have 
a program equally good next year, we must begin now to build 
it by co-operative effort. No one person or even a committee can 
build the best program. If there is any one in your section of 
the country who is working on a problem and who can organize 
effective material and present it at the next meeting of the 
National Council in February, 1926, we should like to have the 
name of that person as soon as possible. 

RALEIGH SCHORLING, 
Ann Arbor, Michigan, President National Council 
of Teachers of Mathematies. 
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The fourth annual meeting of the Inland Empire Council of 
Teachers of Mathematies was held at the Lewis and Clark High 
School, Spokane, Washington, on Wednesday and Thursday 
afternoons, April 8th and 9th. The meeting was ealled to order 
by President N. J. Lennes of the University of Montana. The 
members for the vear 1924 answered to roll eall. 

The program for Wednesday was a very interesting report 
given by Stephanie Berthot, Missoula County High School, Mis- 
soula, Montana. In this paper Miss Berthot gave an historical 
resume of the recent efforts to improve the teaching of algebra. 
This proved very enlightening and a very good preparation for 
the report that was given the next afternoon by Prof. W. C. 
Eells, Whitman College, Walla Walla. 

Last year Prof. Eells was made chairman of a committee to 
act as a clearing house for the administering of the Hotz Stand- 
ardized Algebra tests in the High Schools of the Northwest 
These tests were given in approximately 75 High Schools of the 
Northwest and the results sent in to Prof. Eells. The committee 
then worked out a very extensive report comparing the various 
schools, the results in respect to the text book used, comparing 
the large, medium and small schools; comparing the achievement 
of boys and girls. 

After this report the Council voted to continue the committee 
and to give the tests another year. If the committee considers 
the matter feasible standardized tests will be given in Geometry 
also. 

CHRISTINA CLAUSSEN, 
Seeretary of the Enland Empire Council of Teachers 
of Mathematies, Lewis and Clark High Sehool, Spo- 
kane, Wash. 

April 18, 1925. 

The Mathematies section of the Ohio Educational Conference 
met in Columbus, April 3, 1925. Mr. Robert L. Fleming of 
Youngstown spoke on Mastering the Fundamentals of Plane 
Geometry; Professor K. D. Swartzel of the University of Pitts- 
burg discussed Some Collateral Values in the Study of Mathe 
matics, and C. F. Geeting of Dayton read a paper on Increasing 
the Interest in the Study of Mathematics. J. C. Bold of the 
Steel High School, Dayton, presided. 
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The Chicago Schools Journal for March has more than the 
usual interest for teachers of mathematies in junior high schools. 

Professor Hinkle in Arithmetic in the Junior High School 
emphasizes the importance of the subject and its value in train- 
ing pupils. He corrects a fallacious notion regarding junior high 
schools when he says that the junior high schoo! is not to shorten 
but to enrich school life. He also says that our greatest coneern 
should not be the bringing of topies to the junior high school 
which properly belong to the senior high school, but to teach more 
effectively such topies of arithmetic, algebra and practical geom- 
etry as are easily within the comprehension of the pupils. 

Maud Harrington of the Park Manor School in A Pageant of 
the Numbers gives interesting suggestions as to securing motive 
and interest to pupils in the study of mathematies. From Deci- 
mal Point to Percentage Symbol by Sayrs A. Garlick of Fenger 
High School gives valuable suggestions regarding the teaching of 
a topie which frequently offers unusual difficulty to the pupil. 

A. D. 


Under the heading Mathematics and Eternity appeared the 
opening article of the January, 1925, number of the Mathemati- 
cal Gazette. The article was written by one of the most noted 
women mathematicians of our generation, Miss Hilda P. Hudson, 
London, England, who was a member of the Council of the Lon- 
don Mathematical Society from 1917 to 1923, and published in 
1916, a useful book entitled ‘‘Ruler and Compasses. ”’ 

As this article emphasizes aspects of mathematies which sel- 
dom receive attention in journals devoted to the interests of 
‘*Teachers and Students of Elementary Mathematies,’’ we quote 
therefrom as follows: 

But however we think of Heaven, it is hard to imagine astron- 
omy and botany surviving as they are, and having such interest 
or importance there; for they deal with the behavior of matter 
in terrestrial conditions, and if there is matter in Heaven, its 
condition will be celestial, not terrestrial. On the other hand, 
it is just as hard to imagine pure mathematics as not surviving. 
The laws of thought, and especially of number, must hold good 
in heaven, whether it is a place or a state of mind; for they are 
independent of any particular sphere of existence, essential to 
being itself, to God’s being as well as ours, laws of His mind 
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before we learned them. The multiplication table will hold good 
in Heaven, and on the question of whether twice two make four, 
we have the mind of Christ... .. 

Therefore analysis and geometry are the most sacred of all 
sacred studies ; and they are indeed profane persons who pursue 
them only for examination purposes. 

Because pure mathematics is thus a direct contact with God, 
it is possible for a Christian to dedicate his whole time to re- 
search in it; the usual gibe about its usefulness has no meaning. 
Other professions, and the arts and erafts of everyday life, are 
worth pursuing only because of their useful applications; they 
are indirect approaches to God, through the service of man. 
But mathematies is a direet approach, and can bring the sense 
of divine companionship more intensely than anything else; for 
it is God’s thoughts that we think after Him, and with Him. 
We can practise the presence of God in an algebra class better 
than in Brother Lawrence’s kitchen; and in the utter loneliness 
of an unfashionable corner of research work, better than on a 
mountain top. If the whole duty of man is to glorify God and 
enjoy Him forever, who is in a better way of doing his duty 
than the mathematician ’?—G. A. Miller, University of Illinois. 

(From School and Society, March 7, 1925.) 


In Is Mathematics Essentially a Tool,’ Professor K. P. Wil- 
liams of Indiana University points out the seriousness of the 
mistake in considering mathematics as merely a tool. This mis- 
take is the source of much of the criticism and dissatisfaction 
with respect to mathematics which has appeared recently. Such 
a mistaken attitude seems to originate with those who know little 
of the science, or from those who have failed to grasp its spirit, 
and for whom it is merely a tool. Against the petty attacks of 
the present and past time Professor Williams calls attention to 
the eulogies of great men both in and out of the science, who have 
grasped somewhat of its spirit, and extending through twenty 
centuries. Such articles as this render a great service to the 
interests of mathematics, and to the best interests of education. 

(A. D.) 





1School and Society, Feb. 14, 1925. 
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Mr. Alfred Davis of the Soldon High School, St. Louis, is 
chairman of a committee of the Missouri State Teachers Associ- 
ation that is reorganizing the syllabus in Trigonometry. 


The Mathematics Section of The New York Society for The 
Experimental Study of Edueation is giving considerable atten- 
tion to General Mathematies as a substitute for First Year Alge- 
bra. At the March meeting Associate Superintendent Harold G. 
Campbell spoke on ‘*‘ Conditions Under Which a Test of the Rela- 
tive Merits of General Mathematics and Elementary Algebra 
Could Be Made in New York City High School.’’ 

The New York Section of the Association of Mathematies 
Teachers of the Middle States and Maryland held its Spring 
Meeting at Hunter College, March 20, 1925. Following a dinner, 
Professor Tomlinson Fort of Hunter College weleomed the mem- 
bers. Dr. Herbert E. Hawkes, Dean of Columbia College, then 
spoke on Mathematics and the Individual. Professor Lao. G. 
Simons of Hunter College is chairman of the Seetion and Miss 
Edna E. Kramer of Wadleigh High School is Secretary. 


Miss Caroline Pfaff, Mr. Auguste J. Tete, Miss Dora Forno, 
Miss Caroline Wischan and Miss Winnie D. Daly of New Orleans 
attended the Cincinnati meeting of the National Council of 
Teachers of Mathematics. 


The Eleventh Annual Meeting of the Kansas Section of the 
Mathematical Association of America was held at Topeka, Feb- 
ruary 7, 1925. Prof. J. A. G. Shirk gave a report of the Toronto 
Meeting, International Mathematical Congress. Miss Thirza 
Mossaman discussed The Evolution of our Number System. 
Mrs. Louise A. MacDonald read a paper on Interplay between 
English and Mathematics Teaching. Professor O. B. Loewen 
discussed Books Mathematics Teachers Should Read. A general 
discussion led by Miss Edna Austin on How Can the Association 
Raise the Standards of Mathematics Teachers? Miss Edith 
Steininger gave an exposition of Invariants of Determinants 
with Linear Elements. Prof. U. G. Mitchell presented a paper 
on Fermat and Mersenne Numbers. Prof A. E. White reported 
on Formulae for Finding the Standard Deviation and Coefficient 
of Correlation. A general discussion on Future Policies of the 
Section was led by Professor J. J. Wheeler. 











MEMBERS OF THE NATIONAL COUNCIL OF TEACHERS 
OF MATHEMATICS 


Continued from the April number. 





The name of Professor Earle R. Hedrick, University of Southern Cali- 
fornia, was inadvertently omitted from the list of members in California. 
(Editor). 
ILLINOIS (Continued) 


Lillian Harwood, 2039 Sherman Avenue, Evanston 

Edgar S. Leach, 1033 Dempster Street, Evanston 

M. J. Newell, 2017 Sherman Avenue, Evanston 

Francis W. Runge, 2102 Country Road, Evanston 

Nancy G. Carroll, 1911 Sherman Avenue, Evanston 
Evanston High School, Evanston 

Vera L. Seymour, Flanagan 

Freeport High School Library, Freeport 

L. E. Mensenkamp, 521 Cottonwood Street, Freeport 

Grace R. Brown, 1030 N Cedar Street, Galesburg 

William F. Albrecht, 241 N State Street, Genesco 

Helen Sumption, Glen Ellyn 

A. E. Gilpin, Box 444, Granite City 

Grace Sewing, Granite City Commercial High School, Granite City 
Mary Weaver, Green Valley 

Verna Collins, 1210 Broadway, Highland 

A. M. Allison, 345 Orchard Lane, Highland Park 

George G. Taylor, Deerfield-Shields High School, Highland Park 
Margaret E. Mills, Deerfield-Shields High School, Highland Park 
Myrtle Whitten, 445 Rountree, Hillsboro 

Barbara Miller, Hinsdale High School, Hinsdale 

Myrtle Wheelhouse, 38 S Grant Street, Hinsdale 

B. B. Garbow, Consolidated School District No. 158, Huntley 
Mildred L. Cusic, 214 Bissell Street, Jacksonville 

E. L. Mayo, 808 Second Avenue, Joliet 

Janet Miller, 153 N Indiana Avenue, Kankakee 

F. A. Kahler, Twp High School, Kenilworth 

G. W. Kelly, 412 Cumnor Road, Kenilworth 

Mary S. King, Librarian, New Trier Twp High School, Kenilworth 
Laeva Pierce, 720 Henry Street, Kewanee 

Myrtie Tubbs, Kirkwood High School, Kirkwood 

Elizabeth Kurtz, Ferry Hall, Lake Forest 

O. D. Alcorn, La Rose 

E. F. Hunt, Peru Township High School, La Salle 

Celia J. Hatch, 723 Joliet Street, La Salle 

Katharine Parks, 1015 6th Street, La Salle 

T. C. Kohin, 528 Marquette Street, La Salle 

McKendree College Library, Lebanon 

c. J. Stowell, Lebanon 

Lela Carpenter, 510 College Avenue, Lincoln 

Bessie Lee Miner, Lewistown 

Miss Emma C. Ackermann, High School, Lockport 
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Oo. K. Bower, Lovington 

Jonas T. May, 1612 Wabash Avenue, Mattoon 

R. M. Ginnings, 314 N Ward Street, Macomb 

Myrtle Duncan, State Teachers’ College, Macomb 
Louise McCoy, 520 Washington Street, Marseilles 
Elizabeth R. Lovett, Box 14, Martinsville 

E. W. Schreiber, Proviso Twp High School, Maywood 
Inez W. Holt, R F D 2, Menooko 

Miss Mary M. Findley, 1002 E Broadway, Monmouth 
Community High School, care G. W. Sutton, Monticello 
Maude A. Cusick, Mt. Pulaski 

Edna G. Steele, Box 192, Mt. Vernon 

Velma Wood, 810 North Street, Mt. Vernon 

Wildie Davis, 2015 Walnut Street, Murphysboro 

M. W. Coultrap, Naperville 

E. Koehler, 86 Calumet Avenue, Naperville 

Martha P. Walker, Nashville 

Hans Gutekunst, 801 W Jordan Street, Newton 
Lydia C. Hoeppuer, 311 N Elm Street, Nokomis 
Lewis Bowyer, 200 S School Street, Normal 

Library, Illinois State Normal University, Normal 
Edith Irene Atkin, Illinois State Normal University, Normal 
Charles H. Koerner, 307 Mason Street, Normal 
Gertrude L. Anthony, High School, Oak Park 

Cc. M. Austin, 333 Oak Park Avenue, Oak Park 
Harvey W. Chandler, High School, Oak Park 

M. Connelly, High School, Oak Park 

Edith Inks, High School, Oak Park 

Elsie Parker Johnson, 227 N Taylor Avenue, Oak Park 
Pleanor Booher, 410 N Elmwood Avenue, Oak Park 
Cc. E. Kitch, 526 N Kenilworth Avenue, Oak Park 
Bohumil Kral, 726 N Taylor Avenue, Oak Park 

Anna B. LaVenture, High School, Oak Park 

Sadie A. Newiin, 309 N Oak Park Avenue, Oak Park 
Everett W. Owen, 731 N Grove Avenue, Oak Park 
Mary R. Payne, 127 N Oak Park Avenue, Oak Park 
F. M. Foster, Oak Park High School, Oak Park 

Mr. Herman H. Price, Box 107, Olivet 

Lola Maude Sense, Palestine 

Edna Paull, 203 Monterey Street, Paris 

Fekin Community High School, Pekin 

Library Bradley Hall, Bradley Polytechnic Institute, Peoria 
Margaret Dimmitt, Box 253, Petersburg 

Marie Graff, 225 Pierce Avenue, Pontiac 

Margaret T. O’Donnell, 212 E Peru Street, Princeton 
Maurice E. Troyer, R R 7, Princeton 

Princetown High School, Princetown 

Jessie Brakensiek, General Delivery, Quincy 

Marie E. Nelson, 432 N 6th, Quincy 

Lillie Sims, Ridgway 

Mary Newlin, 500 N Cross Street, Robinson 

A. Blanche Clark, 517 College Avenue, Rockford 
Mary A. Weld, 1228 N Court Street, Rockford 
Rockford College Library, Rockford 

Ethel Vincent, High School, Rockford 

Etta N. Brown, Rockford High School, Rockford 
Bertha Bardo, 802 N Second Street, Rockford 
Katherine Slade, 935 North Church Street, Rockford 
Zelda Pape, 1109 Hamilton, Sullivan 

Meta M. Ewing, Sycamore 
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Alice B. Winsor, Tampico 
Taylorville Twp High School, Taylorville 

H. D. Fagan, Teutopolis 

Muriel A. Maggee, Tower Hill 

Ruth M. Webber, 18 East Ensey Street, Tuscola 

Ernest P. Lytle, 903 South Bosey Avenue, Urbana 

A. R. Crathorne, 608 Pennsylvania Avenue, Urbana 

University of Illinois Library, Urbana 

A. C. Forester, Vermillion 

Cc. R. Wilson, Virginia 

Florence Grady, 328 County Street, Waukegan 

Bess L. Dady, Waukegan Township High School, Waukegan 
F. P. Clymer, High School, Waukegan 

Margaret Dady, Waukegan Twp Secondary Schools, Waukegan 
M. Ruth Barney, 398 Temple Street, Waverly 

Library, Westfield Township High School, Westfield 

Mary M. Park, 809 College Avenue, Wheaton 

Loretta Woolfenden, 617 Scott Street, Wheaton 

O. D. Tyner, 328 Indiana Street, Wheaton 

Edna M. Gustafson, Windsor 

Cora Z, Lipe, Witt 

George A. Harper, 414 Winnetka Avenue, Winnetka 

Donald P. Smith, North Shore Country Day School, Winnetka 


INDIANA 

Ruth Keesling, Albany 

Dewey Sanders, 1001 S Main, Auburn 

Helen Lawrence, 1312 M Street, Bedford 

Mary Coolman, Bippus High School, Bippus 

High School Library, 201 W Second Street, Bloomington 

Mr. J. Z. A. McCaughan, Indiana University, School of Education, 
Bloomington 

Library, Indiana University, Bloomington 

Clyde Harr, 106 East Compton Street, Brazil 

High School Library, care Gertrude Andrews, Brazil 

C. W. Roberts, R 4, Brookville 

Glenn Morgan, 559 S 4th Street, Clinton 

Irene Webber, 506 Van Buren, Columbia City 

Mathematics Department, Attention Major G. H. Crandall, Culver 
Military Academy, Culver 

J. Edwin McCartney, 1027 Edwardsburg Avenue, Elkhart 

Lloyd Austil, Farmland 

High School Branch Library, cor. Barr and Lewis Streets, Fort Wayne 

Public Library, South Side High School Branch, Fort Wayne 

Sister St. Angela, St. Augustine Academy, Fort Wayne 

Mary Martin, R D No. 1, Fredericksburg 

Edith Bauer, 502 College Avenue, French Lick 

Ralph Denny, Freetown Schools, Freetown 

Charles D. Lutz, Horace Mann School, Gary 

Minnie J. Talbot, Box 1036, Gary 

Rose E. Richardson, Emerson School, Gary 

Ina E. Martin, 405 Broadway, Gary 

Eva J. Graham, 136% S Main Street, Goshen 

Rhea Krube, N High Street, Hartford City 

George J. Meyer, Haubstadt 

R. W. Flory, Huntertown 

H. H. Anderson, Technical High School, Indianapolis 

Miss Elva Antrum, Technical High School, Indianapolis 

Geraldine Kindig, 911 West Drive, Woodruff Place, Indianapolis 
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Kate Wentz, Emmerich Man Training High School, Indianapolis 
H. C. Milholand, 323 N Jefferson Avenue, Indianapolis 
Leonard E. Loos, Kentland 

Cabren W. Joyner, Route 2, Box 30A, Kokomo 

Ralph Phillips, 519 E Taylor Street, Kokomo 

Anna B. Ward, 601 Main Street, Kokomo 

Albert E. Harshbarger, Ladoga 

Maude Norris, 706 Maple Avenue, La Porte 

Glenn Hewitt, 707 W Washington Street, Lebanon 
Manchester College Library, Manchester 

Margaret Rose, Route 2, Martinsville 

Vera Richardson, Medaryville 

Hazel Fletcher, Modoc 

Lucy Applegate, 318 S Liberty Street, Muncie 

Emily Clara Wood, 320 W Jackson Street, Muncie 

Cc. O. Miller, Route 3, Newcastle 

Adah Baker, 211 4th Street, North Manchester 

John E. Dotterer, Manchester College, North Manchester 
Edward J. Maurus, University of Notre Dame, Notre Dame 
University Library, Notre Dame 

Mrs. Paul Hayes Dyal, Odon 

Lewis A. Horton, Paragon 

Nelle Reed, 312 E Main Street, Peru 

Ella E. Minter, 30 N 13th Street, Richmond 

Merton High School Library, Richmond 

William E. Jones, Spiceland 

Katheryn Kennedy, Normal Training High School, Terre Haute 
Maude E. Bishop, 1707 South 9th Street, Terre Haute 
Indiana State Normal Library, Terre Haute 

Frank R. Higgins, Indiana State Normal School, Terre Haute 
Earl L. Klinger, Box 86, Upland 

Florin C. Williams, 354 E Main Street, Wabash 

George W. Phillips, Walton 

N. E. Adams, R No. 3, Warren 

J. H. Shipp, Washington City Schools, Washington 


IOWA 


Elma Vacha, 117 10th, Ames 

Library, Iowa State College, Ames 

Flora Farrior, Anamosa 

Fannie P. Gilmore, 202 W Poplar, Bloomfield 

Maye Burkholder, Britt 

Carroll High School, care Superintendent of City Schools, Carroll 
Miss Margaret A. Miller, Carson 

Miss Emma Lambert, 1304 Washington Street, Cedar Falls 
Iowa State Teachers’ College Library, Cedar Falls 

fra S. Condit, Iowa State Teachers’ College, Cedar Falls 
Mary A. Peters, 2216 Iowa Street, Cedar Falls 

Miss Lilly M. Rodine, Box 304, Charles City 

Eunice Rueppel, Cherokee 

Mary East, 39 Tenth Avenue, Clinton 

Irene Lambertus, Cresco 

Orra A. Kerr, 720 E Locust Street, Davenport 

Marie O. Rearick, 310 E Thirteenth Street, Davenpert 
W. E. Macy, 4038 Amick Avenue, Des Moines 

Miss Rose Drake, 909 30th Street, Des Moines 

Library, University of Dubuque, Dubuque 

John Thebold, Loras Hall, Columbia College, Dubuque 
Columbia College Library, Dubuque 
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Sister M. Agatha, St. Francis Convent, Dubuque 

Miss Ruth Smith, 521 N 9th Street, Estherville 

Ethel Shannon, 214 North 16th Street, Fort Dodge 

Ruth Eberhart, Emmetsburg 

Dora Holman, 5 Johnson Place, Fort Dodge 

Lena Houge, Greenfield 

Library, Grinnell College, Grinnell 

Maggie S. Gray, Principal of High School, Grundy Center 

Franc C. Earhart, Hopkinton 

W. E. Beck, Iowa City High School, Iowa City 

Ruth Lane, 509 Grant Street, Iowa City 

Library, State University of lowa, Iowa City 

Margaret Metzger, 422 Iowa Avenue, Iowa City 

William L. Hunter, 29 W Court Street, Iowa City 

O. S. Lutes, College of Education, The State University of Iowa, Iowa 
City 

Lake Mills Public School, Library, Lake Mills 

Harriet Perley, Little Sioux 

Maude I. Graham, 212 E Union Street, Manchester 

Jennie L. Forward, Manchester 

Thelma Smith, Monticello 

George W. Middleton, Moravia 

Ethel Warnick, L B 392, Mystic 

Ida McKee, 423 N 5th Street, E Newton 

Blanche Storms, Box 563, Oelwein 

Olive L. Fisher, Ogden 

Elizabeth Davis, 105 Woodland Avenue, Ottumwa 

Esther C. Quimby, 903 Audubon Street, Sac City 

Elizabeth Smith, Salem 

Lois Swain, 122 E Thomas Avenue, Shenandoah 

Anna Lund, 2829% Nebraska Street, Sioux City 

Henry Forsling, 1300 Hill Avenue, Siaux City 

K. C. Vonorden, High School, Soldier 

2sther Friedrich, 318 Oneida Street, Storm Lake 

Nelle B. Chipps, Sully 

Eula Woodlands, Sydney 

Rebecca Anderson, Webster City 

Margaret Linnan, 620 Division Street, Webster City 

Florence Ingham, Box 453, Wapello 

Mercy Anglesworth, West High School, Waterloo 

Maude Moles, 247 Maple Street, Waterloo 

Hattie J. Whitney, 319 Brockwell Arms, Waterloo 

Alvena Louise Miller, Box 264, Winthrop 


KANSAS 
Vert Steininger, 815 N Cedar Street, Abilene 
Library, St. Benedicts College, Atchison 
Baker University Library, Baldwin City 
Board of Education, care Mrs. McConahey, Concordia 
Chase County High School, Cottonwood Falls 
Muriel Senor, 1401 First Avenue, Dodge City 
Miss Lena Marcum, 702 S Denver, El Dorado 
Alice L. Geiger, 203 N Taylor, El Dorado 
Virginia Arganbright, Ellenwood 
Hattie Bush, Elsworth 
A. W. Philips, Dept. of Mathematics, State Teachers College, Emporia 
Ethel A. Rumney, 1006 Market Street, Emporia 
Kellogg, Library, Kansas State Teachers College, Emporia 
Edith M. Kanode, 202 North Fifth Street, Fredonia 
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Junior College-Senior High School, Garden City 
Galena High School, 5th and Chicago, Galena 
Library, High School, Glasco 

R. I. Lackey, High School, Grinnell 

Raymond Perry, Harper 

Library, Kansas State Teachers College, Hays 

E. E. Colyer, Fort Hays Kansas Normal School, Hays 
Maude McMindes, Hays 

Ruth E. Best, 1012 Central Avenue, Horton 

Ruth Strickler, 606 N Walnut Street, Hutchinson 
Josephine Brancher, 730 A, East Hutchinson 
North East Junior High School, Kansas City 
Central Junior High School, Kansas City 

Nettie M. Davis, 1020 Barnett Avenue, Kansas City 
Northwest Junior High School, Kansas City 

Mary Stewart, 3932 Westport (Rosedale), Kansas City 
La Harpe High School, La Harpe 

Bertha Bitner, 621 State Street, Larned 

Lawrence Junior High School, Lawrence 
Lawrence Junior High School, Lawrence 

Mildred Newman, 1038 Vermont Street, Lawrence 
Helen M. Walker, 704 W 12th Street, Lawrence 
Martha Rayhill, 1208 Kentucky Street, Lawrence 
Library, University of Kansas, Lawrence 

Minnie Macon, Haskell Institute, Lawrence 


(To be continued) 
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BRESLICH: Junior Mathematics 
**A true fusion of arithmetic, algebra, and geometry”’ 


Complete $.96 Part I $.88 Part IT $.80 


VOSBURGH, GENTLEMAN, HASSLER: 

Junior High School Mathematics 
‘*Interest is added by the few historical sketches of early 
development in the use of numbers. There is much ez- 
cellent drill material, and a chapter * Percentage Applied 
to Problems of Business’ is particularly unique and 
valuable.’’ General Science Quarterly. 
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